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Abstract
Background
Variations in people’s interactions with information have been studied mainly in
terms of context, for example specific occupations (e.g. scholars, managers), social roles (e.g.
patients, students) or demographic groups. Individual diﬀerences in the ways people think,
feel and act have not recently received similar attention in the study of information
behaviour. These dispositions, while not fully determinative of behaviour, are stable across
situations, exerting their influence across a broad variety of contexts. Individual diﬀerences
can be studied from the macro-perspective of personality or the micro-level of a specific trait.
Two traits that have implications for information behaviour are Need for Cognition
(Cacioppo and Petty 1982), which is the tendency to enjoy and engage in cognitive eﬀorts,
and Need for Cognitive Closure (Kruglanski 1989), which is the preference for unambiguous
information over uncertain or ambiguous information. This thesis explores the influence of
these characteristics on information behaviour.
Objectives
The goal of this research is to describe the influence of Need for Cognition and Need
for Cognitive Closure on information behaviour of undergraduate students, specifically the
ways in which information is needed, sought, used and shared.
Methodology
A two-phase exploratory mixed methods design was used in this research. In the first
phase, qualitative data gathered through semi-structured interviews provided insights into the
relationship between information behaviour and variations in Need for Cognition and Need
for Cognitive Closure. In the second phase, quantitative data were collected including
standard measures of Need for Cognition and Need for Cognitive Closure along with an
information behaviour scale developed for this study. Results of the information behaviour
scale were subjected to a factor analysis to identify diﬀerent aspects of information behaviour
(inclination to procedural expertise, desire for intellectual independence and preference for
familiarity and simplicity). Individual scores on each factor were then used as the dependent

measures in a series analyses of variance with Need for Cognition (high, medium, low) and
Need for Cognitive Closure (high, medium, low) as independent variables.
Results
Need for Cognition, as indicated by the results of the first phase, influences the
general enthusiasm of individuals towards information-related activities. This has an impact
on the number of sources that are used, the ways in which information is evaluated and how
information is shared. This influence is also reflected in the results of the second phase, which
show that individuals with a higher Need for Cognition show a greater tendency to adhere to
standard and well-received practices for information seeking (e.g., using a variety of
information sources, paying attention to details about information sources, being persistent
in the face of barriers, questioning the accuracy of information, thoroughly evaluating
information sources and preferring authoritative sources) along with a greater desire for
intellectual independence (e.g., active looking for information challenging one’s opinions and
values, consideration of the diﬀerent sides of an issue, desire for more than simple factual
information, numerous information needs, preference for finding information on one’s own
rather than asking for help and a non-avoidance of complicated sources).
In contrast, the results of the first phase indicate that individuals high in Need for
Cognitive Closure find uncertainty challenging and tend to rely more on resources that are
familiar to them and easy to understand. This is reflected as well in the results of the second
phase, as they show that these individuals tend to prefer familiarity and simplicity (e.g.,
preferring sources that are already known, sources that provide a good summary without
providing a lot of details and establishing information-seeking routines). In addition,
individuals who are high in Need for Cognition and low in Need for Cognitive Closure also
have a greater desire for intellectual independence.

Keywords
Individual diﬀerences; information behaviour; information needs; information
seeking; information sharing; information use; Need for Cognition; Need for Cognitive
Closure; personality; undergraduate students.
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Résumé
Problématique
Les variations dans les interactions des individus avec l’information ont
principalement été étudiées en fonction de divers contextes, tels que des métiers (professeurs,
gestionnaires), des rôles sociaux (patients, étudiants) ou des groupes démographiques. Les
diﬀérences individuelles dans la manière avec laquelle les gens pensent, ressentent et agissent
n’ont pas récemment reçu une attention similaire dans l’étude des comportements
informationnels. Ces dispositions, bien qu’elles ne soient pas complètement déterminantes
des comportements, sont stables à travers une grande variété de contextes. Les diﬀérences
individuelles peuvent être étudiées sous la macro-perspective de la personnalité ou la microperspective d’un trait particulier. Deux traits qui ont des implications sur les comportements
informationnels sont le besoin de cognition (Capioppo et Petty 1982), qui est la tendance à
apprécier et à faire des eﬀorts cognitifs, et le besoin de clôture cognitive (Kruglanski 1989),
qui est une préférence pour de l’information non ambiguë par rapport à de l’information
ambiguë ou incertaine.
Objectifs
Le but de ce projet est de décrire l’influence du besoin de cognition et du besoin de
clôture cognitive sur les comportements informationnels des étudiants de premier cycle
universitaire, principalement la manière avec laquelle l’information est désirée, cherchée,
utilisée et partagée.
Méthodologie
Le cadre méthodologique développé pour cette recherche s’appuie sur une approche
mixte en deux phases. Dans la première phase, des données qualitatives issues d’entrevues
semi-structurées ont fourni un aperçu de la relation entre les comportements informationnels
et les variations dans les besoins de cognition et de clôture cognitive. Lors de la seconde
phase, des données quantitatives ont été recueillies par le biais de mesures standardisées des
besoins de cognition et de clôture cognitive ainsi qu’une échelle de mesure sur les
comportements informationnels développée pour ce projet. Les résultats de l’échelle de
iii

mesure ont été soumis à une analyse factorielle afin d’identifier les diﬀérents aspects du
comportement

informationnel

(inclinaison

pour

l’expertise

procédurale,

désir

d’indépendance intellectuel, et préférence pour la familiarité et la simplicité). Les scores
individuels pour chaque facteur ont ensuite été utilisés comme variables dépendantes dans
une série d’analyses de la variance avec le besoin de cognition (haut, moyen, bas) et de clôture
cognitive (haut, moyen, bas) comme variables indépendantes.
Résultats
Le besoin de cognition, comme indiqué par les résultats de la première phase,
influence l’enthousiasme général des individus envers les activités reliées à l’information. Cela
a un impact sur le nombre de sources consultées et sur la manière avec laquelle l’information
est évaluée et partagée. Cette influence est également retrouvée dans les résultats de la seconde
phase qui démontrent que les individus avec un besoin de cognition plus élevé adhèrent plus
aux pratiques standards de recherche d’information (utilisation d’une variété de sources
d’information, attention aux détails à propos de ces sources, persistance face aux barrières
rencontrées dans la recherche d’information, questionnement sur l’exactitude de
l’information, évaluation des sources d’information et préférence pour les sources faisant
autorité) ainsi qu’un plus grand désir d’indépendance intellectuelle (recherche d’information
confrontant ses croyances et valeurs, considération des divers côtés d’un problème, désir pour
une information qui ne soit pas uniquement factuelle, préférence pour l’autonomie en
matière de recherche d’information et le non-évitement de sources complexes).
Par ailleurs, les résultats de la première phase indiquent que les individus au besoin de
clôture cognitive plus élevé trouvent l’incertitude diﬃcile à supporter et préfèrent utiliser des
sources d’information qui leur sont familières et qui sont faciles d’utilisation. Cela est reflété
dans les résultats de la seconde phase qui démontrent que ces individus préfèrent la
familiarité et la simplicité (préférence pour les sources déjà connues et pour les sources
donnant un bon résumé sans oﬀrir trop de détails, et l’établissement de routines dans la
recherche d’information). En outre, les individus qui ont un besoin de cognition élevé et un
besoin de clôture cognitive bas ont un plus grand désir d’indépendance intellectuelle.
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Introduction
Problematic
Information science, according to Borko (1968, 3), has for its object “the origination,
collection, organization, storage, retrieval, interpretation, transmission, transformation, and
utilization of information”. This definition, stresses Bates (1999, 1044), has been consistent
over the past decades and has led the discipline to frame itself around “three big questions”
(1048). Among them, the social question addresses the ways in which people seek, use and
relate to information (Bates 1999, 1048). The subfield of information behaviour1, which is
built around this question, “encompasses information seeking as well as the totality of other
unintentional or passive behaviors (such as glimpsing or encountering information), as well as
purposive behaviors that do not involve seeking, such as actively avoiding information” (Case
2012, 5, emphasis in the original). Information behaviour has generated various questions
over the years, as well as numerous models and theories2. One of the central questions which
have interested information behaviour scholars concerns variations in people’s interactions
with information, which have been studied mainly in terms of specific occupations (e.g.
scholars, managers), social roles (e.g. patients, students) or demographic groups, but also, less
commonly, in terms of specific personality characteristics (Case 2012; Pettigrew, Fidel and
Bruce 2001).
Individual diﬀerences have long been of interest in psychology in order to understand
variations in the ways in which individuals think, feel and act, and also in the nature of what

1

The terms “information behaviour” and “information practice” (along with other variants) are found in
information science literature to describe interactions between individuals and information. As outlined by
Savolainen (2007, 110), these terms draw from diﬀerent metatheoretical perspectives and should therefore not
be treated as synonyms. Yet, the distinction remains unclear, for researchers often use theses terms without
defining them. The major diﬀerence, according to Savolainen (2007, 126), would lie in the object of the study:
“information behaviour” would be primarily interested in constructivist perspective while “information
practice” would refer to a constructionist perspective. Following Wilson (1997), the choice of the term
“information behaviour” in this study was made to reflect its primary behavioural approach (Savolainen 2007b;
Information behaviour/practice debate 2009).
2

In their compilation, Fisher, Erdelez and McKechnie (2005), for instance, present 72 theories and models of
information behaviour.

motivates them (Pettigrew and Cherry 2012; Revelle, Wilt and Rosenthal 2010).
Psychologist Kurt Lewin (1936, 11), in what has become a dictum in the field3, proposed
that behaviour4 (B) had to be treated as a function (f) of the whole situation (S): B = f(S).
Considering that the whole situation depends on both the person (P) and the environment
(E), Lewin (1936, 12) concluded that, for every psychological event, a behaviour should be
treated as a function of the person and the environment: B = f(P, E), keeping in mind that
their relative importance can diﬀer across situations (Snyder and Deaux 2012, 3–4; Leary and
Hoyle 2009b, 3).
The person can be characterised in many ways. In personality psychology, four groups
of noncompeting perspectives have done so by studying diﬀerent types of variables. Trait
perspectives try to characterise persons by describing them; cognitive perspectives, by their
ways of thinking; motivational perspectives, by the roles they pursue; and disorder-based
perspectives, by their problems in life (Fleeson 2012, 34–44). One of the goals for
characterising the person is to understand how individuals diﬀer from each other and another
goal is to understand how the internal processes and structures within the person fit together
(Fleeson 2012, 34). Among the four groups of perspectives, trait perspectives have a greater
emphasis towards the former (Fleeson 2012, 45).
Traits describe individuals, endure over time and oﬀer broad descriptions of some
regularity or coherence in behaviour (Fleeson 2012, 35). In that regard, traits are viewed as
explanatory as well as descriptive constructs (Livesley, Jang and Vernon 2003, 66).
Individuals diﬀer in the degree to which they have a trait, and these diﬀerences aﬀect their
thoughts, emotions, behaviours and physiological responses (Fleeson 2012, 35). Diﬀerences
are multiple and located at many levels: Leary and Hoyle (2009a), for instance, have classified
3

During a great part of the twentieth century, personality psychologists (interested in individual diﬀerences and
processes operating within one’s psyche) and social psychologists (interested in the impacts of situational forces)
have worked largely in ignorance of each other’s work, sometimes denying that situational or intrapersonal
factors played any role in behaviours (Snyder and Deaux 2012, 3–4; Leary and Hoyle 2009b). Today, however,
according to Leary and Hoyle (2009b, 3), Lewin’s (1936) dictum on the importance of the state of both the
person and the environment enjoys a widespread agreement within the discipline.
4

According to Kelly and Agnew (2012, 94), the definition of behaviour varies in the literature. In order to oﬀer
a general and broad definition, they articulate a rational around two points: behaviour must be observable and
meaningful on some level. They thus define behaviour “as overt and or observable actions that are socially
meaningful”.
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personality variables into interpersonal, emotional, cognitive, motivational and self-related
dispositions. These dispositions, while not fully determinative of behaviour, are stable across
situations, exerting their influence across a broad variety of contexts. They therefore aﬀect,
amongst many other things, information behaviour, which remains essentially, according to
Wilson (2000, 49), a subset of general human behaviour “[…] in relation to sources and
channels of information, including both active and passive information seeking and
information use.”
It is important to keep in mind, though, following Lewin’s (1936) dictum, that traits
do not make one’s behaviours consistent across all situations and contexts. Individuals who
have a high level of agreeableness, for instance, are generally concerned with the well-being of
others and display empathetic, considerate, friendly, generous and helpful behaviours
(Graziano and Tobin 2009, 46). Yet, transient experiences (e.g. emotions, moods) or
situational factors (e.g. the type of activity they are currently performing) can also influence
their behaviours. These individuals might give money to a homeless person at one moment,
but refuse to do so later to a diﬀerent homeless person. Traits can explain one’s dominant
response to a stimulus, but one’s behaviour also remains context dependent (Leary and Hoyle
2009b, 4–6).
Contemporary trait theory considers the five-factor model of personality (sometimes
termed “superfactors” or “big five” factors, i.e. extraversion, agreeableness, conscientiousness,
neuroticism and openness) to have a robust predictive value across a wide range of behaviours
(Digman 1990; Golberg 1981, 1993; McCrae and Costa, 1987). Heinström (2005)
examined the influence of personality factors on university students’ information-seeking
style, using the results of a standard five-factor personality assessment (NEO Five-Factor
Inventory, Costa and McCrae 1985) to predict various aspects of their information-seeking
behaviour. Her results demonstrated that levels of neuroticism, openness and agreeableness
have significant eﬀect on some aspects of information behaviour, including critical
information judgement, information choice criteria, eﬀort used, thoroughness in information
seeking and information sources used.

3

Another personality measure, the Myers-Briggs type indicator (Myers 1962), whose
measures correlate with those of the five-factor model5 (McCrae and Costa 1989; Furnham et
al. 2003), has been used to examine individual diﬀerences in information behaviour. Choo
(2006, 46–47), for instance, indicates that levels of the four Myers-Briggs dimensions
(extraversion / introversion, sensing / intuition, thinking / feeling, judgement / perception)
influence the ways in which information is sought, processed and utilised, notably the
thoroughness in information seeking and the type of information sources used. The influence
of personality on aspects of information behaviour has also been studied through the lens of
specific traits, such as coping styles (Baker 1996), inclination to worry (Marcus et al. 2000),
curiosity (Litman et al. 2005), perfectionism (Ishida 2005), sensation seeking and impulsivity
(Lu et al. 2006), locus of control (Ek and Heinström 2011) and self-esteem (Hong and coll.
2014). Two other stable individual traits that can enlighten the understanding of intraindividual variations in information behaviour are Need for Cognition (Cacioppo and Petty
1982) and Need for Cognitive Closure (Kruglanski 1989).
Need for Cognition is defined as the tendency to enjoy and engage in cognitive
eﬀorts (Cacioppo and Petty 1982). It varies along a bipolar continuum, with low Need for
Cognition indicating the relative absence of the motivation for eﬀortful cognitive activities.
An individual with high Need for Cognition receives satisfaction from thinking, whereas an
individual with low Need for Cognition perceives thinking as a chore in which he or she
engages only when some incentive is present (Cacioppo et al. 1996, 198–199). Diﬀerences in
Need for Cognition are intrinsically motivational6 and not a question of intelligence (see
Howe et al. 1993; Cacioppo and Berntson 1994). There is a modest relation between Need
for Cognition and measures of cognitive abilities such as verbal intelligence, high school
grade point average and college grade point average, but no relation with reasoning ability
(see Cacioppo et al. 1996, 215). Furthermore, Need for Cognition has been shown to

5

The two personality measures diﬀer in the context of their use: the Myers-Briggs type indicator is mostly used
in applied settings (counselling and management training) while the five-factor model of personality is mostly
used in the academic research area (Furnham et al. 2003, 577).
6

The term “Need for Cognition” was retained by Cacioppo and Petty (1982) in deference to early works on
individual diﬀerences in cognitive motivation, even though their conceptualization of Need for Cognition is
closer to a motivational force than a need per se (Cacioppo et al. 1996, 198).
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account for significant additional variance in cognitive ability, such as message recall, after
the control of an intellectual ability measure, such as verbal intelligence (Cacioppo et al.
1986, 1036–1037).
Need for Cognitive Closure, in contrast, is defined as a preference for unambiguous
information over uncertain or ambiguous information (Kruglanski 1989). It is conceptualised
as a criterion which brings one to stop one’s epistemic process and to form a judgement—
some people may form a definitive opinion based on limited information while others may
always resist making up their mind, no matter the amount of evidence at hand (Kruglanski
and Fishman 2009, 343–344). Need for Cognitive Closure, in that respect, is closely related
to closed- and open-mindedness phenomena (such as authoritarianism, dogmatism and
uncertainty orientation), but diﬀers as it emphasises the epistemic functions of these
phenomena (see Kruglanski and Fishman 2009, 343). The motivation towards closure varies
along a bipolar continuum, with high Need for Cognitive Closure indicating a strong need to
reach closure (Webster and Kruglanski 1994, 1049). Individuals with a low Need for
Cognitive Closure tolerate uncertainty. Individuals with a high Need for Cognitive Closure,
on the other hand, see uncertainty as aversive, which translates into two behavioural
tendencies. First, they want to quickly terminate a state in which they feel uncertain (urgency
tendency); second, they want to keep it from recurring (permanence tendency) by relying on
past knowledge and avoiding new information (Kruglanski and Fishman 2009, 345). These
two tendencies have diﬀerent implications for behaviours across many domains, including
interactions with information.
The study of information behaviour encompasses many aspects, such as needing,
seeking, using, sharing, encountering and avoiding information, either intentionally or
unintentionally (Pettigrew, Fidel and Bruce 2001, Savolainen 2008; Case 2012; Ford 2015).
The place aﬀorded to each aspect varies from one scholar to another. Information needs, in
their perception and articulation, form one of the “most fundamental” concepts in
information behaviour (Case 2012, 77). They are often seen as a trigger to information
seeking which, arguably, is the most researched aspect of information behaviour (Case 2012,
5). Information seeking includes the criteria used to select information sources and the
5

pathways followed to access them (Savolainen 2008, 49). The concept of information use,
which is centred around wielding information to determine further action, has not attracted
the same level of attention from researchers and remains one for which there is little
consensus (Savolainen 2008, 7–9, 149). The place of information sharing is also debated. It is
seen, for instance, as major c0mponent by Savolainen (2008, 49) while Case (2012, 127–
129) considers it peripheral. Information encountering, that is to say the receipt of
information without premeditation (Apted 1971; Boyce Meadow and Kraft 1994), and
information avoidance (Wilson 1996; Savolainen 2007a; Heinström 2010) are other relevant
aspects studied in information behaviour research. All of these aspects can potentially be
influenced by personality traits, including Need for Cognition and Need for Cognitive
Closure.

Locus of study
The influence on general human behaviour of variations in Need for Cognition and
in Need for Cognitive Closure has been studied across multiple populations. Both variables
are gender-neutral and also stable across age groups and cultures (Cacioppo and Petty 1982,
129–130; Cacioppo et al. 1996, 197, 217; Webster and Kruglanski 1994, 1049). In the
particular context of this research, the study of a population whose information behaviour is
well-studied was necessary to allow the researcher to analyse his results in the light of those
found in a rich body of literature. Undergraduate students form one population which meets
this criterion. Their information behaviour has been widely studied, as indicated by a review
by McKechnie and colleagues (2002) which estimates that studies investigating students form
about 19 per cent of the information behaviour literature. Much is known about their
information behaviour, ranging from the nature of their information needs to the types of
information sources they prefer to use, allowing for comparison from many standpoints.

Objectives
This study aims to illustrate how variations in Need for Cognition and Need for
Cognitive Closure influence the information behaviour of undergraduate students. It also
aims to verify whether these variations can be demonstrated statistically.
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Research question
To fulfil these objectives, this study seeks to answer, using a combination of
qualitative and quantitative methods, the following research question: How do variations in
Need for Cognition and Need for Cognitive Closure influence:
a. information needs in various problematic situations of undergraduate students?
b. their information seeking?
c. the ways in which they use information?
d. the ways in which they share information?

Plan of the dissertation
Chapter 1 presents the review of the relevant literature. It tackles individual
diﬀerences in models of information behaviour, the influence of variations in Need for
Cognition and Need for Cognitive Closure on human behaviour, and the conceptual
framework which will be used to study these influences and characteristics of the
information-use environment of undergraduate students, who form the locus of study of this
project. The two-phase exploratory mixed methods design which was used in this research is
detailed in Chapter 2. Chapter 3 presents the results of the two phases, which are then
discussed in Chapter 4. The conclusion, finally, discusses the significance of the project.
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Chapter 1: Literature review
Introduction
This chapter presents the main concepts upon which this study relies to demonstrate
the influence of Need for Cognition and Need for Cognitive Closure on the information
behaviour of undergraduate students. Individual diﬀerences in models of information
behaviour are discussed. Then, the influence of variations in Need for Cognition and Need
for Cognitive Closure is examined in the light of aspects of information behaviour. The
chapter concludes with the conceptual framework that will be used to study the influence of
these cognitive factors on information behaviour and the presentation of characteristics of the
information-use environment of undergraduate students, who form the locus of study of this
project.

1.1 Information behaviour research
1.1.1 The user-centred paradigm in information behaviour research
Individuals diﬀer in the ways in which they interact with information, and research
on information behaviour has demonstrated over the past decades that these variations can be
examined through various lenses. The user-centred paradigm, which slowly emerged in the
1960s and flourished after Dervin and Nilan’s (1986) seminal review article, still prevails
today (Wilson 1999; Pettigrew, Fidel and Bruce 2001; Talja and Hartel 2007; Fisher and
Julien 2009; Case 2012). This paradigm places users and their needs in a central position, and
considers information, previously seen as an object outside of the user, to be a personal
construct of one’s world (Dervin and Nilan 1986, 12–16; Savolainen 2006, 1118; Case 2012,
5–7).
Under the user-centred paradigm information is considered to be an integral part of
one’s identity, following the influence of social sciences, which consider knowledge to be
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built by thinking humans who create their own cosmology 7 drawing from pre-existing
knowledge and their environment (Goldblatt 2005). Individuals interpret and model the
information that they perceive to be available in order to answer an initial problem according
to the way they envision the resolution. For individuals, this process is both personal and
contextual: personal in that it is influenced by cognitive and aﬀective factors inherent in every
human and contextual in that it is aﬀected by situational factors (e.g., cultural, economic,
social) characterising one’s environment.
The user-centred paradigm is thus following a constructivist 8 perspective where
personal characteristics cannot be separated from the collective influence surrounding an
individual (Talja, Tuominen and Savolainen 2005, 85). This approach allows researchers to
ask questions regarding (1) how individuals define their information needs in various
problematic situations, (2) how they seek information and (3) how they use it (Dervin 1983,
169–73; Dervin and Nilan 1986, 12–16; Kuhlthau 1991, 361–362; Savolainen 2008, 48–51;
Case 2012, 6–7)9. Saracevic’s (1997) stratified model of information retrieval oﬀers a simple
representation of this paradigm where the three levels of influencing factors (cognitive,
aﬀective and situational) are linked with dimensions of information behaviour (see Figure 1
below). While Saracevic’s (1997) model was originally intended to represent interactions
between humans and computers, it has been suggested (e.g., Choo 2006) that this approach
can be extended to a more general understanding of information behaviour.

7

For Weick (1985; 2001, 105), “cosmology” symbolizes the ultimate macro perspective of individuals’
construction of their universe. Individuals act according to this orderly representation, as it helps them to make
sense of time, space, change and contingency issues.
8

Constructivism, as suggested by Talja, Tuominen and Savolainen (2005), is one of the three metatheoretical
positions in information science. It primarily assumes that individuals use knowledge to build mental models of
the world.
9

It would be important to note that, in this triad metaphorized by Dervin (1983, 1992) in the triangle of
situation–gap–uses, the later remains, however, understudied within the large context of information behaviour
(Savolainen 2006, 1116).
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Figure 1: Adaptation of Saracevic’s (1997) stratified model of information retrieval

Multifaceted models encompassing aﬀective, cognitive and contextual dimensions are
indeed necessary to fully understand the complexity of human information behaviour, as
they are to understand human behaviours in general. As Lewin (1936, 12) suggested,
behaviour is essentially a function that depends on both the person and the environment.
Studying personal and contextual factors at the same time is, however, diﬃcult, and
interesting results are notoriously diﬃcult to obtain (Keppel 1991; Chaplin 1997). Focussed
studies remain indispensable to obtain rich insights on one type of factor (as suggested by
Pettigrew, Fidel and Bruce 2001, 68). In this respect, the cognitive viewpoint, which focuses
fundamentally upon internal attributes of the individual, has occupied an important place in
information behaviour research.

1.1.2 The cognitive viewpoint in information behaviour research
A greater focus on cognitive approaches was part of Dervin and Nilan’s (1986, 15)
call for a paradigm shift in information behaviour research, and many researchers have since
then responded to this call. Their definitions of the cognitive viewpoint, however, tend to
vary (Pettigrew, Fidel and Bruce 2001, 46). According to Belkin (1990, 11–12) cognitiveoriented studies focus on individuals’ states of knowledge when processing information.
Belkin (1980) relates his concept of “state of knowledge” to one’s view of the world. In this
respect, Mey (1992, 4, italics in the original) suggested that:
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The central point of the cognitive view is that any such information processing, whether perceptual (such as
perceiving an object) or symbolic (such as understanding a sentence) is mediated by a system of categories or
concepts which for the information processor constitutes a representation or a model of his world.

Each individual’s model of the world comprises knowledge structures that mediate his
or her behaviours. From the information behaviour perspective, these knowledge structures
influence the ways in which an individual needs, seeks and uses information (Pettigrew, Fidel
and Bruce 2001, 47).
As complex information processing systems, individuals possess a large amount of
stored knowledge that is constantly enriched with external knowledge (May 1992, 19, 24).
Belkin’s (1980) concept of “anomalous states of knowledge” refers to an inadequacy in an
individual’s state of knowledge that impedes achievement of an objective, such as resolving a
problematic situation (Belkin et al. 1983, 156). This anomaly is, for any specific situation and
individual, diﬃcult to define, and it can take many forms including a gap, an uncertainty or
an ‘incoherence’10 (Belkin 1980, 136-137). This concept is thus linked to Taylor’s (1968)
“unconscious need”, Wersig’s (1971) “problematic situation” and Dervin’s (1983) “cognitive
gap” in her sense-making metaphor, which have also been posited as triggers for information
seeking (Belkin 2005, 45). Dervin (1983, 3) defines her sense-making metaphor as an
internal (cognitive) and external (procedural) behaviour that allows an individual to move
through space and time. When an individual becomes unable to construct meanings,
movement ahead becomes impossible: the individual faces a cognitive gap (Dervin 1992, 66).
As outlined by Choo (2006, 44): “The essence of the sense-making approach is
understanding how the individual defines a gap situation and attempts to bridge the
cognitive gap”. Conversely, other researchers interested in the cognitive aspect of information
behaviour have used individual diﬀerences to explain variations in information behaviour.
This psychological perspective diﬀers in the way in which it sees cognition as process (that is,
the “how” of thinking) rather than content (the “what” of thinking). The following section
develops various aspects used in research to describe information behaviour.

10

Kari and Hartel (2007) suggest in this respect that a drive, an interest or a curiosity can as well act as a
stimulus for seeking information.
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1.1.3 Aspects of information behaviour
Information behaviour research asks questions regarding how individuals define their
information needs in various problematic situations, how they seek information and how
they use it (Dervin 1983, 169–73; Dervin and Nilan 1986, 12–16; Kuhlthau 1991, 361–362;
Savolainen 2008, 48–51; Case 2012, 6–7). This section presents these key aspects, which will
be used to examine the influence of variations in Need for Cognition and Need for Cognitive
Closure on information behaviour.

1.1.3.1 Information needs
Information needs have been the focus of a large body of information behaviour
research (Ford 2015, 29), and the recognition of an information need often starts the
conception of the information behaviour process (Choo 2006, 57). Often analysed from the
cognitive need angle (Belkin 1980; Dervin 1983), that is to say a cognitive gap in an
individual’s knowledge, information needs, as indicated by Wilson (1981), can also be
analysed from an aﬀective need angle (Choo 2006, 57–58). Belkin (1980) thus uses the
anomalous state of knowledge to refer to an anomaly in an individual’s knowledge which
prevents that individual from attaining an objective. Dervin (1983, 156), in parallel, uses the
sense-making metaphor to define information needs. For her, information needs form a state
where a gap is developed and needs to be “filled by something that the needing person calls
‘information’” in order to “make sense” of the world (Dervin 1983, 156). Wilson (1981, 9–
10) indicates that these cognitive needs are accompanied by aﬀective needs, such as selffulfilment and setting new targets for oneself, generated by life in society. Information needs
also generate uncertainty (Kuhlthau 1993) and numerous related symptoms such as anxiety
and lack of self-confidence. For Wilson (1997), uncertainty represents a stress factor which
may induce an individual to either want more information or no information at all.
Early works on information needs developed the idea that information needs do not
arise completely formed. Taylor’s (1968, 182) seminal work distinguishes four levels through
which information needs pass: visceral, conscious, formalised and compromised. At the
visceral level, the information need is a dissatisfaction which is vague and diﬃcult to express.
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When an individual becomes able to mentally describe and to verbalise the need, even
though it remains ambiguous, it becomes conscious. The ability to transpose a need into a
question brings it to the formalised level. The fourth level, in which an individual expresses a
query to an information system and therefore needs to align it to the system limitations, is
only attained if an individual uses an information system. For the individual, the quality of
the information found is directly linked to the ability of the information to answer the
visceral need (Choo 2006, 58).
Cole (2012) has built on the work of Taylor and Belkin to model information needs.
Information science, stresses Cole (2012), embraces a holistic view of information needs and
is therefore interested in more than the simple query formation. In Cole’s (2012) model,
information searching consists of three stages: pre-focus, focus and post-focus. The pre-focus
phase, which resembles Bates’s (1989) “berrypicking” concept, explores aspects of
information needs as opposed to a whole information need, which is not fully formed until
the focus phase. The pre-focus reflects Taylor’s compromised level in order for the individual
to achieve a clearer view of the visceral need in the focus stage. In the post-focus stage,
individuals are able to generate a query related to their visceral needs.
Individuals, when they perceive a gap in their capacity to make sense of a situation,
face three choices (Choo 2006, 69). They can, first, look into their own memory to find the
information to help palliate this information need. Second, they can ignore this information
need and avoid information related to it. Finally, they can decide to seek information to fill
the gap. The next two sections discuss information seeking and information avoidance.

1.1.3.2 Information seeking
Information seeking has been, and remains, the most researched aspect of
information behaviour (Case 2012, 5; Greifeneder 2014). Yet, the concept remains
undefined by many researchers (Case 2012, 89). Individuals seek information in many
diﬀerent ways and use diﬀerent kinds of sources: for the same information need, each person
will experience a diﬀerent process which will be influenced by that person’s immediate
context, but also the person’s past experience and preferences (Choo 2006, 63–65; Ford
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2012, 49). The study of information seeking includes the sequences in which information
sources are selected and the preferred information sources (Savolainen 2010, 49–50).
Ellis’s model of information seeking activities (Ellis 1989a; 1989b; Ellis, Cox and
Hall, 1993; Ellis and Haugan 1997), which has been created in a study of academic
researchers, has been tested in various contexts. It identifies eight generic categories of
information-seeking activities which, apart from starting and ending, occur in no particular
order:
•

Starting: This category includes activities that serve as starting points for information
seeking, such as potentially interesting sources, which may be familiar or not.

•

Chaining: This category occurs when an information source leads to a new source.
Chaining can be backward (using references cited) or forward (using a source citing
the first source).

•

Browsing: This category includes activities where information sources are scanned in
the hope of finding useful information, such as reading tables of contents, flipping
the issue of a journal and scanning library shelves.

•

Diﬀerentiating: This category includes the use of diﬀerent sources to identify the
nature and the quality of the content.

•

Monitoring: This category includes a close watch of sources, such as a particular
journal or database, that provides useful new sources, such as articles.

•

Extracting, this category occurs when a source is systematically studied to identify
useful information within the source.

•

Ending: the category includes activities closing the information-seeking process.

Ellis (2005, 139) indicates that these activities serve to study various information-seeking
patterns.
Individuals can also acquire information passively. Wilson (1997, 562) describes two
modes of passive information acquisition: “passive attention” and “passive search”. Passive
attention is a mode of information acquisition that occurs when individuals come across
information, while consuming media or conversing with other people, for instance, without
looking for it. Passive search, which seems like an oxymoron, is related to “those occasions
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when one type of search (or other behaviour) results in the acquisition of information that
happens to be relevant to the individual” (Wilson 1997, 562).
An information source is at the origin of any piece of information used. These sources
can operate through diﬀerent communication channels, which can be formal or informal.
Information sources can take the form of an oral exchange or document. They can also be the
observation of a phenomenon, such as a location or an event (UNISIST 1971, 27–30;
Atherton 1977, 6–8; Choo 2002, 157–158; Søndergaard et al. 2003).
The UNISIST model 11 , developed in the early 1970s, suggests a hierarchy of
information sources that, traditionally, has allowed information professionals and scholars to
distinguish primary, secondary and tertiary information sources. Primary sources consist of
oral communications (e.g., conversations, lectures) or documents (published or not) in the
form of a text or not, whose task is to present new knowledge. Secondary sources describe
primary sources for the purpose of retrieval and documentation. Examples of these include
subject bibliographies, citation indexes and bibliographical records. Their central working
processes are analysis, storage and dissemination. Tertiary sources consolidate, collect and
synthesise information from primary sources. Typical examples of tertiary sources are reviews
and syntheses. According to Søndergaard and colleagues (2003, 288), handbooks and
encyclopaedias also fall in this category. Information sources have also been classified as
personal (i.e. communicated directly to a person) or impersonal (Taylor 1986, 168; Choo
and Auster 1993, 296). They can also be formal or informal (Taylor 1986 168–175; Choo
and Auster 1993, 285, 302–303). Finally, they can be human or textual (Choo 2002, 159160).
Information can also be communicated through information systems (Atherton 1977,
7–8). A system can be described as “an ensemble of objects together with the relationships
between these objects and between their attributes” (Debons et al. 1988, 57). Taylor (1986,

11

The UNISIST model was developed by the United Nations Educational, Scientific and Cultural Organization
in collaboration with the International Council of Scientific Unions to understand the structures between
knowledge producers and users in science and technology (UNISIST 1971). According to Søndergaard and
colleagues (2003, 279), who revised and updated the model to reflect today’s world, its potential goes beyond
these fields.
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13) has described information systems as “a series of processes that enhance or add value to
the messages coming into and going out of the system”. These processes are information
treatment functions, such as information selection, organisation and finding (Taylor 1986, 5,
10, 30). According to Debons and colleagues (1988, 58, 68–69), the system approach enables
people to see the world (or phenomena) as interacting elements with the potential of
influencing one another. Following this approach, elements in an information system include
the informational content, the acquisition of this content, its integration into the system, its
treatment and its use. This corresponds to Taylor’s (1986) definition of information systems
as interrelated value-added processes. The label “information system” integrates in this way
many types of systems, either physical (e.g., libraries, resource centres, archives) or virtual
(e.g., websites, intranets, extranets) (Taylor 1986; Debons et al. 1988; Buckland 1991; Choo,
2002).

1.1.3.3 Information avoidance
Wilson (1995) stresses that “nonusing” information is normal and, also, an eﬃcient
practice. Many concepts are related to avoiding information: “selective attention, selective
exposure, cognitive dissonance, coping, monitoring and blunting, escape, distraction,
unrealistic optimism and willful blindness” (Case 2012, 112). For Maslow (1963, 122,
emphasis in the original): “[…] we can seek knowledge in order to reduce anxiety and we can
also avoid knowing in order to reduce anxiety.” This is reflected in Miller’s (1987)
development of monitoring and blunting, which assesses styles of information seeking under
threat. Miller (1987) indicates that: some people (monitors) actively seek information to cope
with a stressful situation, while others (blunters) turn away from information in an eﬀort to
distance themselves from the stress-provoking situation.

1.1.3.4 Information use
In information science, information use is a concept which lacks a proper definition
(Choo 2006, 65; Savolainen 2010, 149). Savolainen (2010, 50), however, indicates that
information use includes judging information by various criteria to construct knowledge and
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further action. Taylor (1991, 230-231) suggests eight non-mutually exclusive categories of
information use:
•

Enlightment: Information is used to get a better idea about the knowledge gap,
which Dervin (1983a, 15, 1989, 222–225) calls: “Got pictures, ideas,
understandings.”

•

Problem understanding: Information is used to understand a specific problem, which
Dervin (1983a, 15, 1989, 222–225) calls: “Able to plan.”

•

Instrumental: Information is used to develop new abilities, which Dervin (1983a, 15,
1989, 222–225) calls: “Got skills.”

•

Factual: Information is used to describe a phenomenon.

•

Confirmational: Information is used to verify, validate or confirm other information,
which Dervin (1983a, 15, 1989, 222–225) calls: “Got support, reassurance,
confirmation.”

•

Projective: Information is used to predict events.

•

Motivational: Information is used to sustain one’s motivation or engagement, which
Dervin (1983a, 15, 1989, 222–225) calls: “Kept going.”

•

Personal or political: Information is used to develop relations, improve one’s social
status or reputation, or get control, which Dervin (1983a, 15, 1989, 222–225) calls:
“Got control.”, “Got pleasure.”, “Got connected to others.”

1.1.3.5 Information sharing
Sharing information with others is the third and last major component identified by
Savolainen (2010, 49–50), but one that is not widely researched in information science
(183). It is mainly driven by altruistic motives, and there is usually no expectation of
reciprocity from those who share information (Savolainen 2010, 196). It is part of Wilson’s
first model (1981), in which the exchange of information with other people, labelled
“information transfer”, is important. It is also part of Krikelas’s (1983) model, as information
giving.
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1.1.4 Individual diﬀerences and information behaviour
Some early theories and models of information behaviour or information-seeking
behaviour12 acknowledged that individual diﬀerences influence the interactions of individuals
with information. In his second model of information-seeking behaviour, Wilson (1981)
suggested that individuals are likely to encounter barriers of diﬀerent kinds when trying to
satisfy an information need. At the personal level, these barriers were shown to be
physiological, aﬀective and cognitive 13 states. In a subsequent model, Wilson and Walsh
(1996) replaced “barriers” by “intervening variables” indicating that their impact can be
either positive or negative. Other general models of information behaviour (e.g. Savolainen
1995; Williamson 1998; Bates 2002) also recognise the influence of individual diﬀerences.
Moreover, Allen and Kim (2001), Pettigrew, Fidel and Bruce (2001) and Solomon (2002), in
their reviews, have stressed the importance of accounting for both the individual and the
context in information behaviour research.

1.1.4.1. General models of personality
Individual diﬀerences can be studied from the macro-perspective of personality or the
micro-level of a specific trait. Research using general models of personality, such the FiveFactor Model of Personality (Costa and McCrae 1985), the Myers-Briggs Type Indicator
(Myers 1962) and the Kirton Adaption-Innovation Inventory (Kirton 1989), indicates that
diﬀerences in personality variables have an influence on interaction with information.
The Five-Factor Model of Personality (Costa and McCrae 1985) is widely recognised
as the most influential model to describe human personality (John, Naumann and Soto
2008). It is composed of five dimensions:

12

Wilson (1999, 262–263) distinguishes models of information behaviour, as opposed to models of
information-seeking behaviour, which are concerned with the ways in which people gain access to information
sources, and models of information-searching behaviour, which are concerned with the interactions between
information users and computer-based information systems.
13

The psychological literature distinguishes “cognition” and “aﬀect”. The former has to do with mental
processes, whereas the later has to do with emotional reaction. Unfortunately, this distinction is not always
clearly translated into the information science literature.
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•

Extraversion is characterised by an engagement with the external world; extraverts
tend to be talkative, assertive, active and energetic, as opposed to being quiet,
reserved, shy and silent (Wilt and Revelle 2009).

•

Openness to experience is a general appreciation for a variety of experiences;
individuals who are open to experience display intellectual curiosity, sensitivity to
beauty and willingness to try new things (McCrae and Sutin 2009).

•

Conscientiousness is the propensity to follow socially prescribed norms, to exert selfcontrol over impulses and to aim for achievement against measures or outside
expectations (Roberts et al. 2009).

•

Agreeableness reflects individual diﬀerences towards interpersonal relationships, and
it describes diﬀerences in being likeable, pleasant and harmonious in relations with
others (Graziano and Tobin 2009).

•

Neuroticism refers to the tendency to experience negative emotions, such as anger,
anxiety or depression (Widiger 2009).
Using the Five-Factor Model of Personality (Costa and McCrae 1985), Heinström

(2005) demonstrated that neuroticism, openness to experience and agreeableness (factors
within the model) have a significant eﬀect on critical information judgement, information
choice criteria, eﬀort used, thoroughness in information seeking and information sources
used. Three information behaviour patterns emerged from her results. People who are fast
surfers, wanting only to find the necessary information to complete a task, demonstrate a high
level of neuroticism, a low level of openness to experience and a low level of
conscientiousness. People who are broad scanners, tending to find and evaluate information
from a wide range of sources, demonstrate a high level of extraversion, a high level of
openness to experience and a low level of agreeableness. Those who are deep divers, wanting to
find only high quality information, regardless of task diﬃculty, demonstrate a very high level
openness to experience.
The Myers-Briggs Type Indicator (Myers 1962) is a second model of personality—
albeit a less robust one—which enjoys a widespread use. The Myers-Briggs Type Indicator,
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whose measures correlate with those of the five-factor model14 (McCrae and Costa 1989;
Furnham et al. 2003), diﬀer primarily from the typical trait approach as it “seeks to identify a
respondent’s status on either one or the other of two opposite personality categories” (Myers et
al. 2003, 5, emphasis in the original) rather than envisioning personality variations along a
continuum. It inventorises personalities using four dichotomies, termed either orientations
or processes (Myers et al. 2003, 6–7):
•

Extraversion versus Introversion dichotomy (orientations of energy): people may be
oriented primarily towards the outer world, thus tending to focus their energy on
people and objects or oriented primarily towards the inner world, thus tending to
focus their energy on concepts, ideas and internal experiences.

•

Sensing versus Intuition dichotomy (processes of perception): people may rely
primarily upon the process of sensing, which uses observable facts or happenings
through one or more of the five senses, or upon the process of intuition, which uses
meanings or relationships.

•

Thinking versus Feeling dichotomy (processes of judging): people may prefer to rely
primarily on the process of thinking, which is based on logical consequences, or on
the process of feeling, which is based on personal or social values.

•

Judging versus Perceiving dichotomy (orientations towards dealing with the outside
world): people may prefer to deal with the outer world using primarily either their
process of perception or their process of judging.
The four dichotomies allow for 16 personality types which are defined by the

dynamic interplay of the four processes and attitudes, and each type is hypothesised to be
more complex than the sum of the four preferences it encompasses (Myers et al. 2003, 7).
Choo (2006, 46–47) indicates that levels of the four Myers-Briggs dichotomies influence the
ways in which information is sought, processed and utilised, notably the thoroughness in
information seeking and the type of information sources used.

14

The two personality measures diﬀer in the context of their use: the Myers-Briggs Type Indicator is mostly
used in applied settings (counselling and management training) while the five-factor model of personality is
mostly used in the academic research area (Furnham et al. 2003, 577).
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For Kiersey and Bates (1978), the sensing/intuition dimension is the most important
dimension for information behaviour, as it is related to diﬀerences in the perceptual processes
in information gathering, whereas the three other dimensions influence the type of
information most preferred. Individuals on the thinking side of the thinking/feeling
dimension evaluate information more objectively than those on the feeling side and
individuals on the perception side of the judgement/perception dimension are more open to
new information than those on the judgement side (McCaulley 1987; Huitt 1992).
Palmer (1991) used another measure of the cognitive styles, the Kirton AdaptionInnovation Inventory (Kirton 1976; 1989) to study the information behaviour of scientists.
According to this model, which identifies individual styles of problem definition and solving,
one’s preferred approach can be placed on a continuum ranging from high adaptation to
high innovation. Palmer (1991) found that individuals who were on the innovation side of
the continuum usually sought information more widely and enthusiastically than individuals
on the adaptation side, and that they also use more information sources. Conversely,
individuals on the adaptation side were more controlled, methodical and systematic in their
information seeking than those on the innovation side (Palmer 1991).

1.1.4.2. Other personality traits
Individual diﬀerences are organised into a hierarchical structure in which general
models of personality, such as the Five-factor model of personality (Costa and McCrae
1985), stand at a middle level (John et al. 2008). Moving higher in hierarchy, at the level of
the two supertraits, growth and citizenship (Anusic et al. 2009), traits become more widely
predictive, but also less accurate in their predictions (Fleeson 2012, 37). Moving lower in the
hierarchy, at the level of subcomponent traits, traits become more specific and stronger in
their predictions (Paunonen and Ashton 2001), but also more redundant between each other
(Fleeson 2012, 37). Personality models, therefore, oﬀer global categories permitting initial
rough distinctions, but, as a result, lack the granularity and finer distinctions oﬀered by the
study of specific traits (Block 1995, 208). Applied specifically to information behaviour
research, this means a general model such as the five-factor model of personality (Costa and
McCrae 1985) can explain gross variations in information behaviour, but can miss more
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subtle influences (Hyldegård 2009). For instance, variations in incidental information
encountering (Erdelez 1997) cannot be explained by the five-factor model. Some studies
(e.g., Heinström 2002), to be sure, indicate a relationship between openness to experience
(one of the “big five”) and incidental information acquisition, but other studies have failed to
demonstrate this relationship (e.g. Heinström 2006c). Heinström (2010, 27) concludes that
one possible explanation would be that openness to experience in itself might not be enough
unless supported by characteristics of traits outside of the five-factor model.
One psychological factor that is of obvious relevance to the understanding of
information behaviour is Miller’s (1987) monitoring and blunting coping styles. Baker
(1996) examined the influence of this factor on the general orientation to information during
periods of acute stress of women suﬀering from multiple sclerosis. According to Miller’s
(1987) theoretical framework, “monitors” actively seek information to cope with a stressful
situation, while “blunters” avoid information in an eﬀort to distance themselves from the
stress-provoking situation. Baker’s (1996) results confirmed this prediction, revealing that
monitors seek more information during periods of acute stress.
A second personality dimension that is relevant to information behaviour is negative
aﬀectivity, which has borne diﬀerent labels over the years (neuroticism, negative
emotionality, nervousness, sensitivity; McCrae and John 1992; Heinström 2010, 75–103).
The relationship of this personality trait to information behaviour is complex, as it depends
largely on the context (e.g., personal relevance of the situation) and is influenced by various
facets of the trait, such as anxiety versus depression, that results in diﬀerent emotional
reactions15 (Heinström 2010, 76). In itself, however, negative aﬀectivity remains important,
as it influences the likelihood and duration of negative emotional reactions to environmental
stimuli (i.e. becoming anxious or depressed) (Heinström 2010, 77). Numerous studies (e.g.
Amiel and Sargent 2004; Hamburger and Ben-Artzi 2000; Marcus et al. 2000) have found
that anxiety is an important trigger for active information seeking. Anxiety can also impede
information seeking and use when associated with low self-confidence in one’s research skills,

15

For instance, in a study on surgery-related coping, Krohne and colleagues (2000) have found that anxiety
tends to trigger active information seeking, while depression tends to lead to information avoidance.
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as indicated in the theory of library anxiety (Mellon 1986) and the theory of aﬀective load
(Nahl 2005). Diﬀerences in levels of negative activity can also influence how an individual
interprets ambiguous information: an individual with high trait anxiety might view an
ambiguous message as distressing while another individual would see the same message as
harmless (Heinström 2010, 84).
Other personality traits have been studied in relation to specific aspects of
information seeking, such as the time spent searching for information or the reasons behind
information seeking. Level of perfectionism has been shown to influence the time spent
searching for information. In this respect, research indicates that individuals with a high level
of perfectionism spend more time on information seeking (Ishida 2005; Stoeber and Eysenck
2008). Sensation-seeking and impulsivity in decision-making have been linked with reasons
for seeking information. Lu and colleagues (2006), who studied both variables in the context
of information seeking about sexually transmitted diseases, found that high sensation-seekers
were more likely to seek information about sexually transmitted diseases on the Internet than
were low sensation-seekers, a finding that is consistent with studies indicating that sensationseeking could be a mechanism to explain media consumption. Their results also indicate that
rational decision-makers had stronger intentions to seek information about sexually
transmitted diseases on the Internet than did impulsive decision-makers.
Results from studies on the influence of individual diﬀerences on interactions with
information tend to touch, either implicitly or explicitly, on many aspects of information
behaviour research. Heinström’s (2003; 2005; 2006a; 2006b; 2006c; 2010) work, in this
respect, presents the most complete portrait. Together, these results indicate that personality
has an impact on why information is needed, how information is sought and encountered,
and how it is used. Traits at a lower level in the trait hierarchy, such as the Need for
Cognition and Need for Cognitive Closure, have the potential to refine explanations oﬀered
by a general model of personality by presenting finer distinctions in variations in information
behaviour.
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1.2 Need for Cognition and Need for Cognitive Closure
This study focuses on two traits with obvious implications for information behaviour
that have been widely studied in psychology: Need for Cognition (the tendency to enjoy and
engage in cognitive eﬀorts) and Need for Cognitive Closure (the desire for unambiguous
information, as opposed to uncertainty or ambiguity). These traits can influence information
needs, information seeking and information use. While it is unusual to study them
together16, there is reason to do so, since they (1) are distinct constructs (indicated by the low
correlation between the two traits in studies of various populations (Petty and Jarvis, 1996;
Webster and Kruglanski, 1994, 1055)) and (2) both measure reasons for seeking and using
information. Need for Cognition is process oriented (taking pleasure in a cognitive task),
while Need for Cognitive Closure is goal oriented (need for a well-organised world; Webster
and Kruglanski 1994, 1055).

1.2.1 Need for Cognition
Research has demonstrated clear links between Need for Cognition and some aspects
of information behaviour, particularly information seeking patterns. Individuals with a high
Need for Cognition are more likely to engage in information seeking activities than are
individuals with a low Need for Cognition (see Cacioppo et al. 1996, 239–242). It remains
unclear, however, whether this variation is linked to more frequent recognition of
problematic situations by individuals with a high Need for Cognition, by decisions to ignore
information needs by individuals with low Need for Cognition, or both. Secondly,
individuals with higher Need for Cognition generate more thoughts and engage more in
metacognition (Petty et al. 2009; Petty et al. 2007), activities that could be linked to the
breadth of information needs generated in a problematic situation. Thirdly, an individual
with a higher Need for Cognition seeks more information, evaluates more thoroughly the
quality of the information found, is more likely to rely on all of the pertinent information (as
opposed to relying on simple cues) and uses a wider variety of information sources, including

16

The interaction of Need for Cognition and Need for Cognitive Closure has been used by other scholars,
notably by Vermeir (2003), who used it the context of the use of product attributes by consumers.
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sources that were previously unknown (Cacioppo et al. 1996, 239; Petty et al. 2009).
Everyone uses his or her intuition, images and emotions as information sources or in judging
information sources. Individuals with a high Need for Cognition, however, do this in more
thoughtful ways (Petty et al. 2009, 320). Lastly, individuals with diﬀerent levels of Need for
Cognition use information diﬀerently. Simple messages, for instance, tend to be accepted by
individuals with a low Need for Cognition, but rejected by individuals with a high Need for
Cognition, and the opposite holds true for more complex messages (e.g. Bakker 1999;
Williams-Piehota et al. 2003; Wheeler et al. 2005).
One area of interest where Need for Cognition has been studied in relation to
information seeking is that of news consumption (Tsfati and Capella 2005). When
informing themselves, individuals with a high Need for Cognition, despite their level of
media scepticism, tend to consume more news, as they enjoy being exposed to diverse points
of view and deliberate about problems. The news consumption of individuals with a low
Need for Cognition, however, tends to be aﬀected diﬀerently depending on people’s level of
media scepticism. If their level of media scepticism is high, they tend to consume only the
media they trust; if it is low, they will not be selective in the news that they consume (Tsfati
and Capella 2005).
Need for Cognition is a stable and gender-neutral variable (Cacioppo and Petty 1982,
129–130; Cacioppo et al. 1996, 197, 217) with predictable consequences for information
behaviour. However, despite one’s level of Need for Cognition, behaviours can be moderated
at times by situational factors such as personal relevance of the situation or external
contingencies surrounding a task, as indicated by Lewin’s (1936) dictum on the importance
of both the person and the environment. Literature indicates that diﬀerences between
individuals low and high in Need for Cognition are more perceptible in situations with a
moderate level of personal relevance (Cacioppo et al. 1996, 244). For instance, a message of
high personal relevance or one with emotional content can motivate an individual with a
lower Need for Cognition to scrutinise the information at hand more carefully (Petty et al.
2009, 321). In other circumstances, a message that is framed for people who do not like to
think or one that is of no relevance at all might be simply ignored by an individual with a
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high Need for Cognition, as it would be maladaptive for one to think extensively about every
stimulus in one’s daily life (Petty et al. 2009, 321; Cacioppo et al. 1996, 244–245).

1.2.2 Need for Cognitive Closure
Information seeking is one aspect of information behaviour that is clearly related to
variations in Need for Cognitive Closure. Research has demonstrated in this regard that there
is a correlation between a higher Need for Cognitive Closure, a lower number of information
sources that are consulted before reaching a judgement, and a higher reliance on early or
incomplete information (see Kruglanski and Fishman 2009, 345–347). Confidence in one’s
decision is higher in individuals with a high Need for Cognitive Closure, as a result of the
absence of extensive information processing (see Kruglanski and Fishman 2009, 345).
Individuals with a high Need for Cognitive Closure also tend to rely more on stereotypes and
consensual information, and to react negatively to information that disrupts closure (see
Kruglanski and Fishman 2009, 346, 349; Webster and Kruglanski 1994, 1050). Finally, they
also prefer abstract information, as it can be applied across a variety of situations, thus
providing a more permanent knowledge (see Kruglanski and Fishman 2009, 347–348). No
inference can be made with respect to information needs.
Need for Cognitive Closure is also a stable characteristic (Webster and Kruglanski
1994, 1049) with predictable consequences for information behaviour. As in Need for
Cognition, behaviours can be moderated at times by situational factors despite one’s level of
Need for Cognitive Closure. The influence of contextual determinants is related to the
benefits and costs of closure that vary according to circumstances. Such situational factors are
situations where the absence of closure might seem costly are time pressure (i.e. the danger of
missing an important deadline), environmental noise, dullness of the cognitive task, fatigue
or arduousness of information processing (see Kruglanski and Fishman 2009, 344). The costs
of closure, conversely, can be highlighted in situations where an individual apprehends to be
evaluated or to commit a costly judgemental error (Kruglanski and Freund 1983, 462).
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1.2.3 Predictive eﬀects on information behaviour
As demonstrated in the literature, levels of Need for Cognition and Need for
Cognitive Closure are likely to have an impact on aspects of information behaviour. Table 1
presents a synthesis of the predictive eﬀects of levels of Need for Cognition and Table 2,
those of Need for Cognitive Closure.
Table 1
Predictive eﬀects of levels of Need for Cognition on information behaviour
Aspects of information
behaviour
Problematic situation and
information needs

Information seeking

Information use

Information sharing

High Need for Cognition

Low Need for Cognition

- More likely to engage in
information seeking activities
- More likely to recognise
information needs
- More likely to consult a wide
variety of information sources
- More likely to consult new
information sources
- More likely to evaluate the
quality of the information
found thoroughly
- More likely to rely on all of
the pertinent information
- More likely to reject simple
messages
- More likely to share
information

- Less likely to engage in
information seeking activities
- More likely to suppress
information needs
- More likely to consult only a
few information sources
- More likely to rely only on
known information sources
- More likely to fail to evaluate
the quality of the information
found
- More likely to rely only on
the first information found
- More likely to reject complex
messages
- Less likely to share
information.
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Table 2
Predictive eﬀects of levels of Need for Cognitive Closure on information behaviour
Aspects of information
behaviour

High need for
cognitive closure

Low need for
cognitive closure

Problematic situation and
information needs

- More likely to avoid engaging
in information seeking activities
- More likely to consult only a
few information sources
- More likely to avoid new
information sources
- More likely to rely on only a
few of information sources
- More likely to rely on early or
incomplete information
- More likely to rely on
stereotypes and consensual
information
- More likely to react negatively
to information that disrupt
closure
- More likely to share opinions

- Unlikely to avoid engaging in
information seeking activities
- More likely to consult many
information sources
- More likely to consult new
information sources
- More likely to rely on all of
the pertinent information

Information seeking

Information use

Information sharing

- Less likely to share opinions

Considering that the correlation between the two traits in studies populations is low
(Petty and Jarvis, 1996; Webster and Kruglanski, 1994, 1055), it is plausible that there are
individuals who are:
1. High in Need for Cognition and high in Need for Cognitive Closure;
2. High in Need for Cognition and low in Need for Cognitive Closure;
3. Low in Need for Cognition and high in Need for Cognitive Closure;
4. Low in Need for Cognition and low in Need for Cognitive Closure.
Considering also that traits follow a normal distribution and that individuals diﬀer in
the degree to which they have a trait (Fleeson 2012, 35), it is also plausible that there are
individuals who are in a middle zone where they are neither high nor low in one or both
traits and thus show fewer characteristic behaviours of that or those traits. Figure 2 presents
the distribution of levels of Need for Cognition and Need for Cognitive Closure.
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Need for Cognitive
Closure
Low
High
High

Low

Need for Cognition
Figure 2: Distribution of levels of Need for Cognition and Need for Cognitive Closure

Profiles of individuals with a low Need for Cognition and those with a high Need for
Cognitive Closure present similarities in that they are likely to limit their information seeking
to a few familiar sources. This similar behaviour, though, is triggered by diﬀerent reasons: the
former do so because looking for information is a chore and the latter, because closure has to
be found as quickly as possible. The degree to which individuals show characteristics of the
two traits in their behaviours depends first on the degree to which they score on each trait
separately. It also depends on the situational factors, such as personal relevance of the
situation or external contingencies surrounding a task, as indicated by Lewin’s (1936)
dictum. The influence of Need for Cognition and Need for Cognitive Closure on
information behaviour will be studied in the particular context of undergraduate students
using Choo’s (2006, 29–74) conceptual framework.

1.3 Conceptual framework
Numerous approaches and models have been developed to study information
behaviour. The field, though, remains fragmented and no commonly accepted theory prevails
(Fisher and Julien 2009; Case 2012; Fisher, Erdelez and McKechnie 2005). Following the
user-centred paradigm, many approaches have asked questions regarding (1) how individuals
define their information needs in various problematic situations, (2) how they seek
information and (3) how they use it (Dervin 1983, 169–73; Dervin and Nilan 1986, 12–16;
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Kuhlthau 1991, 361–362; Case 2012, 6–7, 43–44). Savolainen (2010, 49–50) indicates that
information is also a major component of information practices. Choo’s (2006, 69)
integrative model of information behaviour integrates the first three elements, as well as other
essential concepts, such as incidental information encountering, the suppression of
information need and information avoidance, that have been identified. It also incorporates
influences from cognitive, aﬀective and situational factors, thus oﬀering a holistic framework
to study the influence of cognitive factors such as Need for Cognition and Need for
Cognitive Closure on information behaviour.
Following Choo’s (2006, 29–74) framework, information behaviour is seen as a
process that starts from a gap in one’s state of knowledge: the problematic situation that
impedes individuals from making sense of their world (Wersig’s 1971; Belkin’s 1980; Belkin
et al. 1982a; 1982b; Devin’s 1983). This gap generates information needs that can lead to
three choices. An information need can be suppressed and the individual can choose to
ignore the problematic situation altogether, or it can be solved either by using information
that is already known or by looking for new information. If information seeking is chosen to
bridge the gap in one’s knowledge, then information sources are identified, perhaps
diﬀerentiated, then chosen. At any time, information can also be acquired incidentally, and
its source will follow the same treatment. Once information (either new or previously
known) is found, it can be used or rejected. It can also create new ambiguities and
uncertainties that will trigger the cycle again (Choo’s 2006, 57–70). Figure 3 presents an
adaptation of Choo’s (2006) conceptual framework. In this adaptation, the informationsharing component has been added, and the influence of factors limited to Need for
Cognition and Need for Cognitive Closure.

30

Figure 3: Conceptual framework (adapted from Choo 2006, 69)

Contextual, cognitive and aﬀective factors can influence any element of this
framework. Contextual factors are linked to the nature of the problematic situation faced by
the individual. They include elements of the individual’s information-use environment
(Taylor 1991), such as the availability and accessibility of information sources and their
distribution in diﬀerent media. They also include normative behaviours (Chatman 2000),
which are norms that are shared by the inhabitants of a social world and that one follows to
justify or legitimise behaviours. Cognitive factors influencing information behaviour are
linked to literacy levels and cognitive styles, such as traits. Aﬀective factors, finally, includes
emotional responses and self-maintenance tendencies.

1.4 Preferred information sources in the information-use
environment of undergraduate students
Information sources are an important part of Choo’s (2006) framework. The
perceived availability and accessibility by a particular population, and their distribution in
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diﬀerent media is an important part of an information-use environment. In this respect, the
preferences of undergraduate students in terms of information sources have been widely
studied. This section presents the principal information sources used by undergraduate
students and the criteria used by that group to select them.

1.4.1 Preferred information sources
Numerous studies have addressed the question of information sources used by
students. Comparison amongst them can sometimes be diﬃcult, however, as information
sources have evolved over the years, and access to these sources also varies around the world.
As suggested by Callinan (2005), even though most of the studies are focused on students in
a specific discipline or location, the variables studied can be relevant for the category of
undergraduate students in general. Information sources can be classified in several nonmutually exclusive categories.
Tertiary sources, such has handbooks, encyclopaedias and syntheses are popular
amongst undergraduate students. Handouts and textbooks are sometimes cited as the most
used information sources (Fidzani 1998; Pelzer et al. 1998; Timmers and Glas 2010). In one
study, first-year undergraduate students reported that they had little need to look for
information outside what their instructor provided for them (Seamans 2001). Even students
in their final year in college consider recommendations from their instructors to be important
(Whitmire 2002). In her longitudinal study, however, Whitmire (2001c) found that
following a citation in a document (e.g. reading a document to which an author had often
referred) was the library activity that undergraduate students, even upper-year students, were
the least likely to perform.
Printed documents, which used to be popular information sources (e.g. Clougherty et
al. 1998; Fidzani 1998; Majid and Ai 2002), have seen their popularity decline. Students now
prefer digital material and lack familiarity with printed sources (Seiden et al. n.d.). Many
studies have reported that, for undergraduate students, the Internet is a very important, if not
the most preferred information source (Kerins et al., 2004; Majid and Ai 2002; Mittermeyer
and Quirion 2003; Ngah 2009; Pelzer et al. 1998). More recently, Timmers and Glas (2010,
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52) have indicated that: “The overall impression is that undergraduates mainly search the
World Wide Web when seeking information.” Jager (2015) found that students value the
library as a physical space to work.
Undergraduate students now primarily use web sources, such as search engines and
websites (Aula and Nordhausen 2006; Kim and Sin 2011; Martin 2008; OCLC 2004; Pan et
al. 2007; Timmers and Glas 2010; Tomaiuolo 2005; Van Scoyoc and Cason 2006 Yamin
and Ramayah 2013), and general search engines were already very popular in the early 2000s
(Seamans 2001). Databases and journal articles do not seem to have increased in popularity
amongst undergraduate students, and their use remains low (Callinan 2005; Majid and Ai
2002; Ngah 2009; Hartmann 2001). Miller (2014) found that the usage of databases
decreases as level of study progresses. Students have reported that they do not understand the
processes for retrieving journal articles (Hartmann 2001) and are not aware of the existence
of databases (Callinan 2005). There are also disciplinary diﬀerences in the choice of
information sources. Students from the humanities and social science often go to the library
to locate books and journals, and consult the on-line catalogue significantly more than do
science and engineering students (O’Brien et al. 2007; Whitmire 2002). However,
disciplinary diﬀerences are sometimes contradictory from one study to the other (Collins and
Stone 2014).
One type of information source whose popularity does not seem to change or vary
amongst undergraduate students is personal sources, mainly their peers and instructors. In
several studies, students have reported that they often seek information from their friends and
colleagues (Adetoro 2011; Clougherty et al 1998; Majid and Ai 2002; Metzger et al. 2003;
Ngah 2009; Pelzer et al. 1998; Timmers and Glas 2010; Murphy 2014). They also often cite
their instructors as important information sources (Majid and Ai 2002; Metzger et al. 2003;
Ngah 2009; Pelzer et al. 1998). Very few studies indicate that students turn to library staﬀ for
assistance (e.g. Fidzani, 1998) and, in the results of Timmers and Glas’s study (2010),
librarians are “rarely or never” consulted. Metzger et al. (2003) found that, overall, students
prefer to turn to their peers, and that they are likely to consult instructors rather than
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librarians. The following section explores criteria that are used by undergraduate students to
select information sources.

1.4.2 Preference criteria for information source selection
Undergraduate students, generally, do not evaluate information sources according to
their quality (Kim and Sin 2011; Timmers and Glas 2010). According to Gross and Latham
(2009), they assume that their abilities with computers and search engines make them
successful information seekers. Cen, Gan and Bai (2013) found that most students tend to
repeat the strategies which have been previously successful. Most undergraduate students stop
their searches at the first few links returned by Google (Ivanitskaya et al. 2006; Pan et al.
2007). This practice is consistent with the longstanding finding that individuals tend to
prefer information sources that do not require much eﬀort (Gerstberger and Allen 1968).
Zipf’s (1949) “principle of least eﬀort”, in this respect, is widely known in information
behaviour. It is also reflected in the ways in which they learn about services oﬀered by the
library, where convenience and familiarity are key factors (Murphy 2014).
On the other hand, Rowley and Johnson (2013) found that students valued articles
written by experts on the subject, recent and perceived to be useful (content factors)17. In
their study, Kim and Sin (2011), found that undergraduate students ranked accuracy as the
most important criterion for source selection, yet selected sources that are perceived by
instructors or librarians as less likely to oﬀer accurate information. This is consistent with
research indicating that students rarely conduct a rigorous evaluation of the information
found online (e.g. Scholz-Crane 1998; Wilder 2005). Kim and Sin (2011) found that
students prefer information sources that they perceived to be accessible, free and easy to use,
such as web resources.
According to Prabha et al. (2007, 81–82), who looked at how academic library users
determine when “enough” information satisfies their need, undergraduate students use
quantitative and qualitative criteria for stopping their information search. Quantitative

17

It is to be noted that Rowley and Johnson (2013) used both undergraduate and master’s students in their
study and that they do not distinguish the two groups in their results.
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criteria include: reaching the required number of citations or the required number of pages;
answering all the research questions; and having no more time available for preparation.
Qualitative criteria include: necessary information is accurate; suﬃcient information is
gathered; and concept is understood.

Summary
Theories and models of information behaviour indicate that the ways in which one
needs, seeks, uses and shares information can be influenced by individual diﬀerences,
measured in the form of individual personality traits. In this respect, Need for Cognition and
Need for Cognitive Closure are two traits that have the potential to influence why
information is needed and how it is sought, used and shared, as each measures a diﬀerent
impulse for seeking and using information. Need for Cognition (Cacioppo and Petty 1982),
as a motivational force, is process oriented: it measures the tendency to enjoy and engage in
cognitive eﬀorts. Need for Cognitive Closure (Kruglanski 1989), in contrast, is goal oriented:
it measures the degree to which one needs to quickly terminate a state in which one feels
uncertain.
As an integrative model of information behaviour, Choo’s (2006) conceptual
framework integrates the most important theoretical concepts about information behaviour:
problematic situations and information needs, information seeking, information use,
incidental information encountering and information avoidance. It has been modified to also
include information sharing. This model also emphasises the influences of cognitive, aﬀective
and situational factors, and, thus, oﬀers a holistic framework to study the influence of Need
for Cognition and Need for Cognitive Closure.
Undergraduate students, as a group for whom intellectual tasks are central, form the
locus of study in this research project. Much is known about their information-use
environment and normative behaviour in regard to information, such as their preference for
sources that they perceived to be accessible, free and easy to use. They are in this regard an
appropriate population for the study of the influence of cognitive factors on information
behaviour. The methodological framework that is proposed to measure the influence of Need
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for Cognition and Need for Cognitive Closure on the information behaviour of
undergraduate students, and therefore answering the research questions, is described in the
next chapter.
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Chapter 2: Methodology
Introduction
This project aims to investigate how variations in Need for Cognition and Need for
Cognitive Closure influence the information behaviour of undergraduate students. It also
aims to determine whether such variations can be demonstrated statistically. To achieve these
objectives, a two-phase exploratory mixed methods design was developed. In the first phase,
qualitative data gathered through semi-structured interviews provide insights into the
relationship between information behaviour and variations in Need for Cognition and Need
for Cognitive Closure. In the second phase, quantitative data obtained from a questionnaire
demonstrate, through a factor analysis and analyses of variance, whether the influences that
are suggested in the qualitative data are demonstrated statistically.
This chapter begins with a discussion of the methodological approach. The measures
of Need for Cognition and Need for Cognitive Closure are then presented, followed by the
description of the two modes of data collection and analysis. Finally, the research quality
considerations are explained.

2.1 Methodological approach
The epistemic debate between quantitative and qualitative approaches in library and
information science, as in other fields, manifests itself at the paradigmatic, epistemological
and methodological levels. More than simply a choice of the most appropriate method to
answer a question, the choice of an approach tends to entrench the philosophical orientation
of researchers, their research and their results in the eyes of their audience (e.g. Schrader
1984; Frohmann 1992). In library and information science, this debate has opposed the postpositivist and system-centred paradigm to the constructivist and user-centred paradigm
(Wilson 1984; Dervin and Nilan 1986; Ellis 1992).
This project, while clearly aligned in the user-centred paradigm of information
behaviour studies, follows the pragmatist paradigm, which places the research problem in a
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central position and abandons the dichotomy between post-positivism and constructivism
(Murphy 1990; Cherryholmes 1992). This study thus postulates, at the ontological level, that
there are both multiple and singular realities. As understood in many information behaviour
studies, the realities of users are multiple and shaped by personal history and co-constructed
social interactions with others (Guba and Lincoln 1994, 110–111). Brought together, these
subjective perspectives on a phenomenon shape how it is understood. At the same time, the
reality can also be seen as singular: a broad understanding brought by the study of multiple
perspectives can be verified through the empirical test of a hypothesis. At the epistemological
level, this study assumes that the researcher should consider practical elements in order to
address research questions, combining, if useful, data collection tools coming from diﬀerent
research paradigms. Therefore, at the methodological level, it also claims that both qualitative
and quantitative methods can be used to collect data in order to answer the research
questions, using a mixed-methods design.
Mixed methods designs are multiple, and, due to the emerging and evolving nature of
mixed methods research, so are their classifications18. Creswell and Plano Clark (2011, 63–
68), however, present four key principles around which mixed methods designs are
articulated:
1. The level of interaction between the quantitative and qualitative strands;
2. The priority of the quantitative and qualitative strands;
3. The timing of the quantitative and qualitative strands;
4. The mixing of the quantitative and qualitative strands.
The methodology that was selected for this study followed an exploratory sequential
design (Creswell and Plano Clark 2011, 71, 86–90). This design occurs in two distinct
interactive phases, and its primary purpose is to test the generalisability, during a second
phase, of qualitative findings based on a small sample in a first phase. It begins with the
collection and analysis of qualitative data, and, building from the exploratory results, a
quantitative phase is conducted to test or generalise them (see Figure 4 below). Data analysis

18

In this respect, Creswell and Plano Clark (2011, 56–59) presents a list of 15 diﬀerent classifications for mixed
methods designs, which use diﬀerent terminology and emphasise diﬀerent features.
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also occurs after both phases have been completed in order to connect qualitative and
quantitative findings (Creswell and Plano Clark 2011, 221).

Methodological triangulation

Qualitative
data collection
and analysis

builds

Quantitative
data collection
and analysis

Interpretatio

Figure 4: The exploratory sequential design (Creswell and Plano Clark, 2011, 69)

In this study, the review of the psychology and communication literature posited that
variations in Need for Cognition and Need for Cognitive Closure influence aspects of human
behaviour that are, in library and information science, the object of information behaviour
research. One of the purposes of the exploratory sequential design is to allow the researcher
to build a quantitative instrument when there is none available (Creswell and Plano Clark
2011, 86). This particular mixed methods design was thus indicated for this study, as there is,
as yet, no quantitative measure that encompasses all aspects of information behaviour that are
susceptible to be influenced by variations in Need for Cognition and Need for Cognitive
Closure. Heinström’s (2002) questionnaire, for example, which has been used in a similar
study, contains only items related to information seeking.
As for purely post-positivist and constructivist approaches, an approach which mixes
assumptions from both paradigms has its detractors (e.g. Howe 2004; Giddings 2006;
Symonds and Gorard 2008). From a purely ontological viewpoint, the possibility of having
studies where “one part of the research which takes a certain view about reality [is] nested
alongside another which takes a contradictory view” (Holmes 2006, 5, cited by Creswell
2011) is questioned. Another common concern, from the qualitative research community, is
that “mixed-methods research rarely reflects a constructionist or subjectivist view of the
world” (Giddings 2006, 200). In such studies, qualitative components often play a secondary
role, thereby strengthening the hegemony of post-positivist research (Hesse-Biber 2015, 775).
Creswell (2011, 280–281), however, concludes that these controversies, and the on-going
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conversations which they are fostering, should be acknowledged and discussed by pragmatist
researchers, as they are a way to improve the quality of mixed methods research.
In this study, the design allowed the researcher to work from constructivist principles
during the first phase, permitting an in-depth understanding of the research problem at hand
and aligning the study to the research paradigm usually followed in information behaviour
studies. During the second phase, this design allowed the researcher to use post-positivist
assumptions in order to obtain a broader generalisation of the variables identified in the first
phase (Creswell and Plano Clark 2011, 87). Finally, the mixing of qualitative and
quantitative data allowed the researcher to understand the phenomenon “more accurately by
sighting in on it from diﬀerent methodological viewpoints” (Brewer and Hunter 1989, 17)
and therefore to corroborate data via triangulation (Rossman and Wilson 1994, 319).

2.2 Measures of Need for Cognition and Need for Cognitive
Closure
Throughout the two phases of this study, diﬀerences in levels of Need for Cognition
and Need for Cognitive Closure were examined to see whether they are related to diﬀerences
in information behaviour. This section presents the standardised scales that were used to
measure the levels of Need for Cognition and Need for Cognitive Closure of participants.
For practical considerations, given the substantial length of the original scales, a valided
abridged version of a scale for each measure was selected.

2.2.1 Measure of Need for Cognition
To measure diﬀerences in Need for Cognition, Cacioppo and Petty (1982) developed
the Need for Cognition Scale, which consists in 34 items designed to assess the tendency of
individuals to engage in and enjoy cognitive eﬀorts. Participants are asked to indicate the
degree to which each item characterises them using a Likert-type scale. Cacioppo and
colleagues (1984) developed a short version of the scale (18 items) that has the same
reliability, as confirmed by meta-analyses (see, for instance, Cacioppo et al. 1996, 199–213).
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In the current study, the short version of the scale (Cacioppo et al. 1984) was used to assess
participants’ Need for Cognition (see Appendix A for a copy of the scale).

2.2.2 Measure of Need for Cognitive Closure
To measure diﬀerences in Need for Cognitive Closure, Kruglanski and colleagues
(1993) developed the Need for Cognitive Closure Scale, which consists of 42 items designed
to assess personal diﬀerences in the degree to which individuals value closure divided into five
facets: preference for order and structure, discomfort with ambiguity, decisiveness, desire for
predictability about the future and closed-mindedness. Participants are asked to indicate the
degree to which they agree with each item using a Likert-type scale (Webster and Kruglanski
1994).
In this scale, however, the items for one of the facets, decisiveness, have been
considered problematic, and Roets and Van Hiel (2007) demonstrated that, instead of
probing into the motivation to achieve cognitive closure, they tap into one’s ability to do so.
Roets and Van Hiel (2007) provided alternative items in a revised scale, which has been
acknowledged by Kruglanski and colleagues (2009, 151) as the “improved version of the
scale”. Roets and Van Hiel (2011) have also validated a 15-item abridged scale that comprises
three items from each facet, which was used for this study (see Appendix B for a copy of the
scale).

2.3 Qualitative phase
The first phase of this project is based on a qualitative approach, which aims to
understand phenomena by capturing the individual’s point of view through the
interpretation of rich descriptions (Denzin and Lincoln 1994, 4-5). It is anchored in a
constructivist framework that takes into account multiple realities (those of the researcher
and the participants) and subjectivity in the interpretation and construction of the reality by
the researcher and the participants (Patton 2002, 96).
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2.3.1 Data collection
This first phase consisted of semi-structured interviews of undergraduate students.
The sampling method and a description of the sample for this phase are developed first. The
data collection method, semi-structured interviews using the critical incident technique, is
then described, as well as the links between the interview questionnaire and the research
questions. Finally, the pre-tests and the context in which data collection occurred are
presented.

2.3.1.1 Sample
Undergraduate students represent the population for this first phase of this study.
This section presents the sampling mode used in the first phase and a description of the
participants.
2.3.1.1.1 Sampling mode
Participants consisted of undergraduate students at the University of Western
Ontario selected through a purposeful sampling method (Patton 2014, 264). The maximum
variation sampling strategy (Patton 2014, 283) was used in order to get participants that
score high and low in both Need for Cognition and Need for Cognitive Closure. This
strategy follows the logic that, through a small sample of great diversity, it is possible to yield
detailed descriptions of each case and important shared patterns across cases (Patton 2014,
283). Participants were recruited through posters disseminated across the campus. A general
poster was used (see Appendix D for a copy of the poster), and it was originally planned to
use posters tailored to attract participants who were either high or low in one of the traits if
need be. After interviewing 16 participants, it was, however, decided that a heterogeneous
sample was already obtained (see Table 3 below in 2.3.1.1.2) and data collection was
completed using the original poster.
In qualitative research, the size of the sample is usually dictated either by theoretical
saturation, when researchers believe that they have captured the complexity of the studied
phenomenon, or by data saturation, when researchers sense that more data would be of no
further interpretive value (Sandelowski 2008). Both strategies require achieving a balance
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between depth and breadth which depends on the amount of usable data obtained and the
purpose of the study (Patton 2014, 311). For this first phase, 20 participants were
interviewed and each recalled two critical incidents, resulting in 40 units of analysis (see
2.3.3.2). After analysing the first 17 interviews, the researcher decided that the point where
new data were not adding anything to the overall framework was reached (Corbin and
Strauss 2008). It was decided that data saturation was obtained at this point. This number is
also located within guidelines for qualitative sample sizes (Mason 2010).
2.3.1.1.2 Characteristics of the participants
The participants of the first phase were 20 under undergraduate students at the
University of Western Ontario. All participants were assigned a pseudonym to insure their
anonymity. Fifteen women (75 per cent) and 5 men (25 per cent) participated in this first
phase. They were distrusted across six faculties or schools: Arts and Humanities (10 per cent),
Music (5 per cent), Health Sciences (15 per cent), Law (5 per cent), Business (5 per cent),
Science (30 per cent) and Social Science (35 per cent). Ten participants (50 per cent) were in
their first year, 3 (15 per cent) in their second year, 4 (20 per cent) in their third year19 and 3
(15 per cent) in their fourth year. Their level of Need for Cognition ranged from 59 to 108
(see 2.2.1 for a description of the measure) and their Need for Cognitive Closure ranged
from 33 to 93 (see 2.2.2 for a description of the measure). Table 3 below presents a summary
of these characteristics.
To allow for a comparison between participants who are high and low in Need for
Cognition and Need for Cognitive Closure, they were dichotomised using a median split
into high (H) and low (L) for each trait. Six (30 per cent) participants were high in both
traits, 4 were high in Need for Cognition and low in Need for Cognitive Closure (20 per
cent), 6 (30 per cent) were low in Need for Cognition and high in Need for Cognitive
Closure and 4 (20 per cent) were low in both traits. Table 4 below presents the distribution
of subjects in each of the four combinations.

19

One of third-year student is in the Faculty of Law, which oﬀers a second-entry undergraduate degree.

43

Table 3
Characteristics of the participants of the first phase

Participants

Gender

Year
of
study

01
Elizabeth
02
Sophia
03 Samantha
04
Simon
05
Eve
06
Paul
07 Catherine
08
Mark
09
Lindsay
10
Roxanne
11 Stephanie
12
Martha
13
Cody
14
Emma
15
Vanessa
16
Jennifer
17
Claudia
18 Christopher
19
Susan
20
Rebecca

Female
Female
Female
Male
Female
Male
Female
Male
Female
Female
Female
Female
Male
Female
Female
Female
Female
Male
Female
Female

3rd
4th
1st
1st
1st
1st
4th
2nd
1st
2nd
1st
1st
1st
1st
2nd
3rd
4th
3rd
3rd
1st

Faculty or school
Law
Social science
Science
Science
Science
Social science
Social science
Science
Music
Science
Social science
Science
Health sciences
Social science
Humanities
Business
Science
Social science
Health sciences
Humanities

Level of
Need for
Cognition

Level of
Need for
Cognitive
Closure

105
108
72
98
83
106
82
84
68
78
90
102
59
104
88
74
94
105
66
87

70
56
43
77
51
33
58
67
93
71
70
51
63
68
68
80
74
49
75
49

H
H
L
H
L
H
L
L
L
L
H
H
L
H
H
L
H
H
L
L

H
L
L
H
L
L
L
H
H
H
H
L
H
H
H
H
H
L
H
L

Table 4
Distribution of subjects in each combination for the first phase
Variables

High Need for Cognition

Low Need for Cognition

6

6

4

4

High Need for Cognitive
Closure
Low Need for Cognitive
Closure

2.3.1.2 Data collection method
In this first phase, data were collected through semi-structured interviews using the
critical incident technique. The qualitative interview allows the researcher to enter into a
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participant’s perspective and gives access to the unobservable: thoughts, feelings, intentions
(Patton 2002, 340–341). In information behaviour studies, as highlighted by Warwick and
colleagues (2009, 2404), it can also be useful to follow this approach, as opposed to asking
participants to perform tasks in a laboratory context. It is likely to give richer data, as it
involves tasks that require complex information seeking from multiple information sources
and typically over many information-seeking episodes (Warwick et al. 2009, 2404). This
approach, in which students are interviewed about information behaviour related to a real
assignment or piece of research, has been used in several studies (e.g. Vakkari 2001;
Whitmire 2002, Chu and Law, 2007a, 2007b; Attfield et al. 2003; Warwick et al. 2009). In
the context of this study, it can also be inferred that such tasks are more likely to have some
personal relevance to students in contrast to an artificial problem, which is likely to have
none.
Interviews used the critical incident technique (Flannagan 1954), a set of flexible
procedures used in qualitative research to study human behaviour (Fisher and Oulton 1999,
113). An incident, according to Flannagan (1954, 327), is “any observable human activity
that is suﬃciently complete in itself to permit inferences and predictions to be made about
the person performing the act”. It thus appears as a fitting technique to use in the confessional
phenomena which characterise the study of everyday life information behaviour (Davenport
2010, 538). In a situation or a specific context, an incident becomes critical when “the
purpose or intent of the act seems fairly clear to the observer” and “its consequences are
suﬃciently definite to leave little doubts concerning its eﬀects” (Flannagan 1954, 327).
Methods of data collection suggested by Flanagan include direct observation and in-depth
interview, but, when the incident is not directly observed, facts must be still fresh in the
mind of the interviewee (Flanagan 1954, 339). The critical incident technique has been
widely used in information behaviour (Urquhart et al. 2003; Fisher and Oulton 1999).
This widespread use, however, should not act as a validity benchmark, and the critical
incident technique, to be reliable, should use specific safeguards (Davenport 2010, 538–539).
As described by Flanagan (1954, 335), behaviour should be compared to an adequate theory
of human behaviour, a step that is often missing when it is used to study information
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behaviour (Davenport 2010). In this study, critical incidents were compared to behavioural
tendencies described in two widely acknowledged phenomena: Need for Cognition
(Cacioppo and Petty 1982) and Need for Cognitive Closure (Kruglanski 1989). Flanagan
(1954, 337) also stressed that data obtained from critical incidents should also be triangulated
with those obtained from other sources, which was done in this study through data obtained
in the quantitative phase. Finally, the freshness of the incident is crucial, as much is forgotten
over time. To palliate this issue, as direct observation is not suitable in this particular context,
participants were asked to recall very recent situations.
In order to analyse their behavioural tendencies across diﬀerent contexts, participants
were asked to recall two situations where they felt they needed information. One of these
situations was related to their schoolwork and the other to a current news event. One of the
situations was therefore imposed on them in their student role, and the other one was of their
own choosing. It was believed that this strategy would allow for a greater variation. Starting
with a situation, they were asked to share the information needs that originated from this
situation, their information-seeking process and the use they made of the information found.
Interviews followed a validated interview guide (Maurel 2006; Fortier 2008) which was
adapted to the current context (see Appendix E for a copy of the interview guide). The use of
a structured guide allowed for a more systematic data collection (Patton 200, 349). As
highlighted by Maurel (2006, 92), the internal organisation of this guide observes a logical
progression (problematic situations, information needs, information seeking, information
use) while allowing variations according to the participant’s story. This structured guide
merely ensures that all elements are covered during the interview (Patton 2002, 342, 343–
346). The questions are open-ended, favouring the how and why of an event, and ask the
participants to tell their story in their own words (Maurel 2006, 92). It also oﬀers the latitude
of requesting clarification if necessary (Patton 2002, 343–346, 363–365, 372–374).
Interviews lasted between 35 and 92 minutes, with an average of 57 minutes. The
researcher conducted all the interviews to maximise the coherence of the data collection.
With the consent of participants, interviews were recorded and then transcribed, again by the
researcher. Notes were also taken during and after the interview on a formatted note-taking
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sheet (see Appendix F for the note-taking sheet), which were transcribed and analysed to
support the verbatim transcripts (Patton 2002, 383). Participants also completed the
questionnaires measuring Need for Cognition and Need for Cognitive Closure (as discussed
in 2.2) and a short demographic questionnaire recording their gender, year of study and
primary unit of aﬃliation (faculty, school or aﬃliated college) within the university (see
Appendix C for a copy of the questionnaire).

2.3.1.3 Links between research questions and interview questionnaire
The research question can be divided into three indicators:
a. Problematic situation and information needs;
b. Information seeking;
c. Information use;
d. Information sharing.
Questions in the data collection reflect those indicators. Table 5 presents the links
between research questions, indicators and interview guide questions. It also presents results
that are expected during the data collection.
Table 5
Links between research questions, indicators, interview guide questions and expected results

Research
questions

Indicators

a

Problematic situation
and
information needs

b

Information seeking

c
d

Information use
Information sharing

Instrument
questions
1, 17
2, 18
3, 19
4, 20
5, 21
6, 22
7, 8, 23, 24
9, 10, 25, 26
11, 12, 27, 28
13, 29
14, 15, 30, 31
16, 32
17, 34
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Expected results
Description of the situation
Description of the information needs
Diﬃculty of the situation
Importance of the situation
Feelings related to the situation
Consulted information sources consulted
Order of consultation
Non-consulted information sources
Unavailable information sources
Hope in answering information needs
Answer to the information needs
Information use
Information sharing

2.3.1.4 Instrument pretests
Two pre-tests were conducted to validate the data collection tool in the context of
this study. The first pre-test occurred in January 2013 with a third-year social science student.
The interview, which lasted 48 minutes, was recorded and transcribed. The verbatim
transcript and the notes taken during the interview were analysed summarily. The second
pretest occurred two weeks later with a first-year science student. This second pre-tester was
selected to allow for a contrast (diﬀerences in discipline and year of study) with the first one.
The interview, which lasted 42 minutes, was also recorded and transcribed. The verbatim
transcript and the notes taken during the interview were also analysed summarily.
The two pretests allowed for an examination of the interview guide pertinence in the
context of the information behaviour of undergraduate students, as its structure had already
been validated in two previous information behaviour studies (see 2.3.3.2). The brief analysis
conducted after each pretest confirmed that the interview guide was appropriate. Its
structure, which felt slightly heavy with the voluble first pre-tester, proved to be particularly
useful with a laconic participant, such as the second pre-tester. The two pretests provided
answers to the three research questions and no modification was made to the interview guide.
As the two pre-testers were part of the population for this project, they were included in the
sample.

2.3.1.5 Context of the data collection.
The data collection occurred from February to April 2013, and all the interviews took
place in a private location on campus. The research protocol and all related documents were
approved by the Non-Medical Research Ethics Board of the University of Western Ontario
(see Appendix G for a copy of the ethics certificate). Participants contacted the researcher
using the contact information provided on the poster. An interview was then scheduled at the
convenience of the participants. During the interview, the researcher asked participants to
read a letter of information (see Appendix H for a copy for the letter of information)
complete a consent form (see Appendix I for a copy of the form) and for their consent to
record the interview.
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2.3.2 Data analysis
This section first presents the approach taken for analysing the data collected during
the first phase. It then describes the unit of analysis for the first phase and the analytic process
followed by the researcher.

2.3.2.1 Qualitative analysis using the constant comparative method
Qualitative data analysis allows the researcher to recognise patterns in the “undigested
complexity of reality”, such as the verbatim record of an interview, and turn them into
meaningful categories and themes (Patton 2002, 463). To reach that goal, the research has to
start by developing a manageable coding scheme and, then, code what is significant in the
data by labelling the primary patterns. The results of this descriptive phase of the analysis are
then compared and interpreted in a subsequent interpretative phase (Patton 2002, 465). In
this study, in order to compare participants who are high and low in Need for Cognition and
in Need for Cognitive Closure, the scores for each measure were dichotomised. Behavioural
tendencies of diﬀerent groups were then compared. Data collection and data analysis were
conducted alternately in order for data analysis results to inform further data collection
sessions, which should allow for improved data collection and deeper analysis (Miles and
Huberman 1994, 85–86).
Two methods were used to create the coding scheme. A deductive approach was first
used by identifying key variables in the literature before the data collection. This “start list”
(Miles and Huberman 1994, 58) contained codes at the first level of the hierarchy. It was
enriched by codes developed through an inductive approach, as data were then analysed
using an approach based on the constant comparative method (Glaser 1965). In this method,
each incident that is coded is compared with previous incidents coded in the same category,
which allows for the generation of the theoretical properties of the category (Glaser 1965,
439). As the process occurs, the “constant comparative units change from comparison of
incident with incident to incident with properties of the category which resulted from initial
comparison of incidents” (Glaser 1965, 440, emphasis in the original). To help comparing
the variability of concepts, construct tables, which highlight properties or dimensions of a
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given variable, were used (Miles, Huberman and Saldaña 2014, 170–173). As data were
analysed, the original scheme was modified, as new codes emerged and others proved to be
not working (Miles and Huberman 1994, 61). The coding scheme evolved until saturation
was achieved. A balance between deductive and inductive approaches allowed for the
conception of meaningful and accurate categories that are both complementary and mutually
exclusive (Patton 2002, 465–466). When necessary, a code was defined to ensure its univocal
character and consistency in its usage. Coding and analysis management was done using
HyperRESEARCH, a computer program for qualitative data analysis (see Appendix J for the
coding scheme).

2.3.2.2 Unit of analysis
In this phase, the unit of analysis is the critical incidents (Flanagan 1954) that the
participants experienced and that they described in their interviews. In this study, the critical
incident is a problematic situation, or the gap in one’s state of knowledge that impedes one’s
eﬀorts to make sense of that situation. As described in the conceptual framework, a
problematic situation can generate information needs that may then trigger an informationseeking cycle. In each interview, participants were asked to describe two problematic
situations: one related to their schoolwork and one related to a current news event. Using
critical incidents as units of analysis allowed the researcher to compare them to one another
and also to compare them to information behaviours described in the literature (Patton 2002,
228–229). For the 20 participants interviewed during this first phase, 40 critical incidents
were analysed. Each unit was assigned a code using the code of the participant (e.g. P1-01) to
which S (for the school-related incident) or N (for the news-related incident) was appended.

2.3.2.3 Analytic process
The analysis occurred in four stages. A summary analysis occurred in January 2013
with the interviews used as pretests to validate the interview guide. A summary analysis also
occurred after each interview was transcribed, an iterative process between data collection and
analysis which allowed for a better understanding of the data collected. These first two runs
of summary analysis did not take into account the levels of Need for Cognition and Need for
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Cognitive Closure of the participants. After 10 interviews, then after 16, the researcher
calculated these levels in order to verify for the heterogeneity of profiles, but did not link
them to a specific participant. After all interviews were conducted, the researcher asked a
third party to give him, blindly20, the two participants who had the strongest loading in the
four following combinations: high in Need for Cognition and high Need for Cognitive
Closure; high Need for Cognition and low Need for Cognitive Closure; low Need for
Cognition and high Need for Cognitive Closure; low Need for Cognition and low Need for
Cognitive Closure. A first pass of in-depth analysis, using the constant comparative method
(outlined in 2.5.2.1) was then performed with these eight interviews in April and May 2013.
This first pass of in-depth analysis allowed for the development of an analytic framework,
from which emerged four canonical profiles representing each of the four trait combinations.
A second pass of in-depth analysis, occurring this time with all participants and with the
researcher being fully aware of the profile of the participants in respect to the demographic
and psychological data collected, took place in the summer of 2013. During this second pass,
the researcher used the analytic framework developed in the first pass to focus on the
influence of each of the two traits on the information behaviour of participants. In this
second pass, all participants (rather than just those with the most extreme scores) were
included in the analysis. This second pass of in-depth analysis allowed the researcher to
extend the exploration of the impact of each of the characteristics on information behaviour,
and to gather further examples of the analytic elements identified in the first pass.

2.4 Quantitative phase
The second phase of this project is based on a quantitative approach and it aims to
verify whether the influences of Need for Cognition and Need for Cognitive Closure on
information behaviour which were suggested in the first phase can be demonstrated
statistically. It is anchored in a post-positivist framework which holds both a deterministic
philosophy, in which causes determine eﬀects, as there are laws that govern behaviour, and
reductionistic philosophy where ideas are reduced into small and discrete variables to test
20

At this point the researcher only knew that the each participant in a pair were sharing similar profiles and that
each pair was diﬀering from the three others.
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(Creswell 2009, 6–7). Finally, it recognises that knowledge always remains conjectural:
evidence established in research must be seen as fallible, thereby preventing researchers from
being certain about their claims when studying human behaviour (Phillips and Burbules
2000). As such, conclusions from this phase are not seen as absolute.

2.4.1 Data collection
This second phase consisted of the testing of an information behaviour scale involving
undergraduate students. The sampling method and a description of the sample for this phase
are explained first. The data collection method is then described, as well as the links between
the information behaviour scale and the research questions. Finally, the pre-tests and the
context in which data collection occurred are presented.

2.4.1.1 Sample
Undergraduate students also represented the population for the second phase of the
study. This section presents the sampling mode used in the first phase and a description of
the participants.
2.3.1.1.1 Sampling mode
Participants consisted of undergraduate students at the University of Western
Ontario recruited through convenience sampling (Palys 2008, 124). This non-probabilistic
sampling method, which is “defined as a sample in which research participants are selected
based on their ease of availability” (Saumure and Given, 2008, 124), does not allow for
statistical generalisation to a larger population. Considering that such generalisation is not
one of the objectives of this project and the diﬃculty in obtaining a sample large enough for
the analysis, a convenience sample was deemed suﬃcient. Participants were recruited through
posters disseminated across the campus (see Appendix K for a copy of the poster).
Throughout the data collection phase, the researcher monitored the data to ensure that the
sample was populated heterogeneously.
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2.4.1.1.2 Characteristics of the participants
The participants of the first phase were 206 under undergraduate students at the
University of Western Ontario. One hundred and twenty-nine women (62.6 per cent) and
77 men (37.4 per cent) participated in this first phase. They were distributed across nine
faculties or schools: Arts and Humanities (3.9 per cent), Music (5.3 per cent), Engineering (1
per cent), Health Sciences (15.5 per cent), Law (2.4 per cent), Information and Media
Studies (7.3 per cent), Science (25.7 per cent) and Social Science (33 per cent). Seventy-three
participants (35.4 per cent) were in their first year, 64 (31.1 per cent) in their second year, 18
(8.7 per cent) in their third year and 34 (16.5 per cent) in their fourth year. Their level of
Need for Cognition ranged from 36 to 126 (see 2.2.1 for a description of the measure) and
their Need for Cognitive Closure ranged from 19 to 100 (see 2.2.2 for a description of the
measure).

2.4.1.2 Data collection tool
In this second phase, data were collected through the administration of a scale
measuring self-reported aspects of information behaviour. In order to do this, it was necessary
to develop an information behaviour scale, since there is no pre-existing, comprehensive
measure of information behaviour that encompasses the ways in which information is
needed, sought, used and shared. For this purpose, a set of items describing various aspects of
information behaviour was designed. These items sought to reflect a range of behaviours and
attitudes related to the major components of information behaviour: information seeking,
use and sharing. Each of the three components includes diﬀerent “information actions”
(Savolainen, 2008, 28–29) which were identified during the analysis stage of the first phase
using a framework derived from the information behaviour literature (see 1.1.3). Items
related to motivations to look for information (“information needs”) were also included.
These items, while they cannot be considered as information actions per se, were included
because of their importance in the analysis of the qualitative results. All items were first
developed by the researcher, then validated and rewritten with the help of five anglophone
colleagues to ensure that they were clear and easily understandable for an audience of
undergraduate students (see Table 6 for the list of items).
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Table 6
Items of the information behaviour scale
Items related to information needs
Looking for information is a pleasure for me.
Looking for information comes naturally to me.
A lot of information overwhelms me.
It is important for me to find an answer, not necessarily the best one.
When I am interested in something, I have lots of questions.
I am a person who wants just the facts, nothing but the facts.
The more I know, the more questions I have.
For me, the world is never black or white: important issues have many sides that should be
considered.
Items related to information seeking
I get my information from many diﬀerent sources.
Knowing what regular people have to say about an issue is as important as hearing from experts.
I avoid information that is biased.
I actively look for information that challenges my opinions and values.
I follow established routines when looking for information.
I am persistent in looking for information, even when I encounter diﬃculties (such as an unavailable
article or missing book).
I avoid sources that I find too complicated to use (such as library catalogues, databases, convoluted
websites, etc.).
I prefer information that uses everyday language.
I prefer using information sources I already know.
I look for sources that summarise things well without providing lots of details.
I find that lay people explain things better than experts.
Once I’ve found an answer, I don’t look anymore.
I prefer finding information by myself rather than asking for help.
When I have a question, I rely on my friends and family for information.
Items related to Information use
I question the accuracy of information.
I pay attention to details about where information comes from.
I have criteria that I use to assess the quality of information.
Items related to information sharing
I pass on information that interests me to my family and friends
I am reluctant to give an opinion until I fully understand the issue.
I keep my opinions to myself.

Participants were asked to indicate the degree to which they agree with each item of
the information behaviour scale using a 7-point Likert-type scale see Appendix L for a copy
of the information behaviour questionnaire scale with the items presented in ordered in
which they were presented to participants). Participants also filled the questionnaires
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measuring Need for Cognition and Need for Cognitive Closure (as discussed in 2.2) and a
short demographic questionnaire recording their gender, year of study and primary unit of
aﬃliation (faculty, school or aﬃliated college) within the university (see Appendix C for a
copy of the questionnaire).

2.4.1.3 Links between research questions and information behaviour scale
The research question can be divided into three indicators: problematic situation and
information needs; information seeking; and information use and sharing. Questions in the
information behaviour scale reflect those indicators. Table 7 presents the links between
research questions, indicators and questionnaire questions. It also presents results that are
expected during the data collection.
Table 7
Links between research questions, indicators, questionnaire questions and expected results
for the quantitative phase
Research
questions

Indicators

Instrument
questions

a

Problematic situation
and
information needs

1, 2, 3, 4, 5,
6, 7
8, 11, 12

b

Information seeking

c

Information use

d

Information sharing

9, 10
14, 15, 16,
17, 20,
18
21, 22
13
23, 24, 25
26
27, 28

Expected results
Natural ways of needing information
Consultation of conflicting, disturbing or
unknown information sources.
Variety of information sources used
Thoroughness of information seeking
Preference for details
Preference for human sources
Establishment of routines
Evaluation of information sources
Sharing of information
Sharing of opinions

2.4.1.4 Instrument pretests
One pre-test was conducted to validate the data collection tool with an Englishspeaking undergraduate audience. It occurred in May 2014 with a third-year science student
and a first-year arts student from the University of Western Ontario. Participants were asked
to complete the information behaviour scale, as well as the questionnaires measuring Need
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for Cognition and Need for Cognitive Closure, and the demographic questionnaire. They
were asked to give to their impressions on the clarity of items in the information behaviour
scale. None of them specifically commented on that point, but one participant indicated that
the large number of items made it a tedious task. The researcher decided not to reduce the
number of items and not to modify the scale. As the two pre-testers were part of the
population for this project, they were included in the sample.

2.4.1.5 Context of the data collection
The data collection occurred from May 2014 to December 2014. The information
behaviour scale and all related documents were approved by the Non-Medical Research
Ethics Board of the University of Western Ontario (see Appendix M for a copy of the ethics
certificate). Participants accessed the data collection tools online. The letter of information
indicated that completion of the questionnaire was evidence of consent.

2.4.2 Data analysis
This section first presents the statistical procedure used for analysing the data
collected during the second phase. It then describes the unit of analysis for the second phase
and the analytic process followed by the researcher.

2.4.2.1 Statistical analysis
Data were transferred from Survey Monkey, which was used to host the data
collection tools, to SPSS, a computer program for statistical analysis. The statistical analysis
occurred in two stages. In the first step of the analysis, factor analysis was used to examine the
factor structure of the information behaviour scale and the number and nature of the
underlying dimensions reflected in its items. In the second step of the analysis, analyses of
variance were used to examine the influence of Need for Cognition and Need for Cognitive
Closure on these the underlying dimensions.
2.4.2.1.1 Preliminary data screening
A factor solution can be found in any set of variables. To be sensible, however, a
factor solution must avoid two problems: the presence of variables which do not correlate
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with other variables and the presence of variables which correlate too highly with other
variables. Correlations between the diﬀerent variables were thus calculated first (see Appendix
N for a copy of the results). Variables which measure the same underlying dimension should
be correlated. If a variable does not correlate with any others, then it should be excluded
before the factor analysis is run, as its integration in a factor structure would be impossible.
One item (“I avoid information that is biased.”) was removed for that reason. Variables that
are too highly correlated pose the opposite problem. Extreme multicollinearity causes
diﬃculties in determining the unique contribution of the variables to a factor. For this
reason, a second item (“Looking for information is a pleasure for me.”) was removed because
it was very highly correlated (R < .9) with another item (“Looking for information comes
naturally to me.”), indicating an extreme multicollinearity between the two (Tabachnick and
Fidell, 1996).
2.4.2.1.2 Dimension reduction
A factor analysis seeks latent unobservable variables that are reflected in the manifest
variables. There are many diﬀerent methods that can be used to conduct a factor analysis,
such as principal axis factoring, maximum likelihood factor analysis and principal component
analysis, which are based upon diﬀerent statistical models. Furr (2011) and Fabrigar and
colleagues (1999, 276) recommend a principal axis factoring extraction method as the
method of choice in scale construction, and this method was therefore chosen. In principal
axis factoring, responses to a scale’s items are seen as arising from an underlying latent
variable. Many diﬀerent types of rotation, which are intended to clarify the nature of the
factors, can be done after the initial extraction of factors. These include orthogonal rotations,
such as varimax and equimax, which produce factors that are uncorrelated with each other,
and oblique rotations, such as promax, which allow the factors to be correlated with one
another. Following the recommendations of Furr (2011), an oblique (promax) rotation,
which allows researchers to understand a scale more clearly, was chosen.
To determine the number of factors, it was decided that criteria would be an
eigenvalue greater than one and the definition of a factor by more than one variable with a
strong loading. The factor analysis revealed three interpretable factors. Composite scores for
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each of these three factors were calculated by summing subject ratings (reversed in the case of
negatively loading items) for those items with very strong loadings (above .70). These
“coarse” factor scores use the strongest items that define each factor (Grice, 2001).
2.4.2.1.3 Analyses of variance
In the second step of the analysis, the influence of Need for Cognition and Need for
Cognitive Closure on the composite factor scores was examined using a two-way analysis of
variance. Scores for the two independent variables (Need for Cognition and Need for
Cognitive Closure) were divided into three groups to create “high”, “medium” and “low”
groups for each variable (see Table 7 for the distribution of subjects in each combination).
Three analyses of variance were completed, each including Need for Cognition (High,
Medium, Low) and Need for Cognitive Closure (High, Medium, Low) as independent
variables, and one of the composite factor scores as the dependent variable21. Table 8 below
presents the distribution of subjects in each combination for the second phase.
Table 8
Distribution of subjects in each combination for the second phase
Variables
High Need for Cognitive
Closure
Medium Need for Cognitive
Closure
Low Need for Cognitive
Closure

High Need for
Cognition

Medium Need for
Cognition

Low Need for
Cognition

17

17

36

14

38

18

34

22

10

2.4.2.2 Unit of analysis
In this phase, the unit of analysis is the participant (Palys 2008, 111–112). Out of the
249 participants who completed the questionnaires, only 206 were retained, which form the
units of analysis for this second phase. Thirty-nine only filled the questionnaire partially and
were excluded. The three questionnaires with missing items were also excluded.

21

A Bonferroni correction, which lowers the critical alpha value to account for the number of comparisons
being performed, was applied to control experiment-wise Type I error. The critical p-value for these eﬀects is
therefore .05/3, or .017.
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2.4.2.3 Analytic process
The analysis occurred in two stages. A first run of analysis occurred in June of 2014
with 122 participants. This preliminary analysis revealed three interpretable factors. The final
analysis, with 207 participants, occurred in the Winter of 2015 and revealed the same three
factors.

2.5 Research quality considerations
It is essential that researchers subject their work to diverse measures of rigour, both in
preparing and in conducting their studies, to ensure the quality of their results (Creswell and
Plano Clark 2011; Lincoln and Guba 1985; Patton 2002; Miles and Huberman 1994; Yin
2003). This section presents the criteria upon which the quality of this study is based.

2.5.1 Research preparation
An adequate preparation of the researcher is essential before carrying a research
project. The following criteria were followed in this study: the development of the
researcher’s abilities, the observation of a research protocol and the conducting of pretests.

2.5.1.1 Researcher’s abilities
Both qualitative and quantitative approaches demand rigour from researchers in
preparing their studies. The conducting of interviews, for instance, requests certain abilities,
as the quality of the results depends largely on them (Patton 2002, 341). The researcher must
develop excellent listening skills and possess a sound knowledge of the topic of the study and
the methodology in order to ask appropriate questions and interpret answers accurately (Yin
2003). For this project, knowledge of qualitative and quantitative methodologies,
information behaviour and the influence of personality variables was gained through a review
of the pertinent literature. This project also builds on knowledge previously acquired
throughout the researcher’s coursework and comprehensive examination. In a previous
degree, the researcher also had the occasion to work with in-depth interviews using the
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critical incident technique. Pre-tests gave further occasions for the researcher to familiarise
himself with the interview guide.

2.5.1.2 Research protocol
A detailed research protocol helps the researcher to keep in mind the initial objectives
throughout the project (Yin 2003, 67-69). For this study, the protocol first includes the
objectives and the research questions. It also clarifies the conceptual framework around which
the research is articulated and the links between the research questions and the data collection
instruments. The research protocol also details the ways in which data are collected and
analysed in both phases of the study. The research protocol is thus a tool for the researcher to
clarify his project and share it with other people.

2.5.1.3 Pre-tests
For both phases, pre-tests were conducted to ensure questions were clear and
unambiguous for participants (Yin 2003). Their analysis also allowed the researcher to verify
whether they were useful to gather data answering the research questions.

2.5.2 Research execution
Qualitative and quantitative approaches also demand rigour from researchers in
conducting their projects. Diﬀerent quality measures are observed in both paradigms, and a
mixed-methods research must be responsive to the requirements of both qualitative and
quantitative evaluation criteria (Creswell and Plano Clark 2011, 266). In contrast,
quantitative research ask researchers to ensure the reliability and validly of their results (Palys
2003, 63–65; Creswell 2003, 157–158).

2.5.2.1 Qualitative instrument
In qualitative research, researchers must ensure the credibility, transferability,
confirmability and dependability of their data (Lincoln and Guba 1985, 289–331; Patton
2002, 541–598; Miles and Huberman 1994, 277–280).
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2.5.2.1.1 Credibilty
The credibility criterion involves establishing that the results represent the
phenomenon as lived by the participants and is a core component of qualitative research
(Patton 2002, 542). A rigorous methodology and the researcher’s credibility are essential
elements through which the credibility of a qualitative research project can be evaluated
(Patton 2002, 552-553). To reinforce the credibility of this study, the researcher was guided
by experienced researchers throughout the process. Data from the qualitative phase were also
triangulated with that from the quantitative phase to ensure their credibility (Lincoln and
Guba 1985, 305–306). Results were shared and discussed with peers at numerous occasions
(Lincoln and Guba 1985, 296, 308). Data collection instruments and results were presented
to both the researcher’s dissertation committee and peers from the researcher’s research
laboratory. Preliminary and final results were presented at scientific conferences: the Annual
Conference of the Canadian Association for Information Science (2012 and 2014) and the
Information: Interactions and Impact Conference (2013).
2.5.2.1.2 Transferability
The transferability criterion requires that results be generalised to other contexts
(Miles and Huberman 1994, 279). Results from the first phase were not evaluated through
statistical transferability, but through analytical transferability, as they were compared to
those found in the literature (Miles and Huberman 1994, 279). The detailed description of
critical incidents also allowed a reader to judge whether it could be pertinent to eventually
apply the results to another context (Miles and Huberman 1994, 279). For that purpose, the
researcher has favoured detailed description of the critical incidents described by participants
and of their information behaviour. To establish analytical transferability results are discussed
in comparison to existing information behaviour models.
2.5.2.1.3 Confirmability
The confirmability criterion requires that conclusions be faithful to the data and not
influenced by the researcher’s prejudices (Miles and Huberman 1994, 278; Lincoln and
Guba 1985, 318–319). To conform to that criterion, raw data were recorded in a database
and kept for further examinations (Lincoln and Guba 1985, 318–327). This database
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contains all data from the interviews and questionnaires, including those coming from
pretests as well as notes from the researcher. These elements constitute the chain of evidence
of data and their interpretation (Lincoln and Guba 1985, 319-320; Yin 2003, 105–106).
2.5.2.1.1 Dependability
The dependability criterion involves the coherence of the research process and the
seriousness with which it is pursued (Miles and Huberman 1994, 278; Lincoln and Guba
1986, 316–318). It ensures that the research process is reliable, not that it could be replicated
to obtain identical results, as in a post-positivist paradigm (Miles and Huberman 1994, 278;
Patton 2002, 546; Lincoln and Guba 1985, 316–318). Lincoln and Guba (1985, 316) stress
that there is no credibility without dependability. To conform to that criterion, all methods
and procedures were documented (Yin 2003, 67). A detailed research protocol that includes
its objectives, research questions, conceptual framework, data collection and analysis
procedures was also recorded, making the research process transparent and verifiable (Yin
2003, 67–69; Miles and Huberman 1994, 278).

2.5.2.1 Quantitative instrument
The validity and reliability of quantitative data collection instruments must be
established (Creswell 2003, 157–158). The validity criterion corresponds to the degree to
which one can draw meaningful and useful inferences from scores on an instrument. (Palys
2003, 271). In this study, the validity of the chosen measures for Need for Cognition and
Need for Cognitive Closure has already been assessed. In the absence of other scales
measuring IB, measuring the validity of the scale cannot be done by methods of convergent
evidence (high correlation with measures of the same construct) or discriminant evidence
(low correlation with measures of diﬀerent constructs). Factorial evidence, however, indicates
that the scale has a coherent internal structure (Furr, 2011).
Reliability, in contrast, is concerned with the accuracy of the actual measuring
instrument, which should be constant across repeated trials in comparable situations
(Creswell 2003, 158; Palys 2003, 63). In this study, again, the reliability of the chosen
measures for Need for Cognition and Need for Cognitive Closure has already been assessed.
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To ensure the reliability of the information behaviour questionnaire, it was subjected to the
calculation of Cronbach’s alpha to measure its internal consistency (Green and Lewis 1986).
The inter-item reliability of the three composites are excellent (see table 9).
Table 9
Inter-item reliability of the three composites
Composite
1
2
3

Cronbach’s alpha

Orientation to rule following
Preference for familiarity and simplicity
Desire for intellectual independence

.968
.908
.911

Summary
This chapter has outlined the mixed-method approach that was used in this research
project. This design is appropriate to fulfil the objectives of the study that are to investigate
how variations in Need for Cognition and Need for Cognitive Closure influence the
information behaviour of undergraduate students, and also to determine whether these
variations can be demonstrated statistically. This project follows the pragmatist paradigm,
which postulates that there are both multiple and singular realities and that both qualitative
and quantitative methods can be used to collect data in order to answer research questions.
From a methodological triangulation perspective, data were collected through indepth interviews and a scale. Interviews used the critical incident technique to explore the
ways in which undergraduate students seek and use information in relation with their
information needs about schoolwork and current news events. The information behaviours
described by participants were contrasted with their levels of Need for Cognition and Need
for Cognitive Closure. Results of this first phase served to develop an information behaviour
scale that was used during the second phase of the study. The results of the questionnaire
were also compared to participants’ levels of Need for Cognition and Need for Cognitive
Closure, this time through statistical analysis.
Finally, this chapter indicates the quality measures which were employed in preparing
and in conducting the study. For the research preparation, the researcher’s abilities have been
taken into account and a research protocol was observed. In terms of conducting the
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research, measures to ensure the credibility, transferability, confirmability and dependability
of the qualitative tools and also the validity and reliability of the quantitative tools were
implemented.
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Chapter 3: Results
Introduction
This project aims to demonstrate how variations in Need for Cognition and Need for
Cognitive Closure influence the information behaviour of undergraduate students. It also
aims to verify whether these variations can be demonstrated statistically. To fulfil these
objectives, a two-phase exploratory mixed methods study was designed. In the first phase,
qualitative data were gathered through semi-structured interviews with a sample of
undergraduate students to provide insights into the relationship between information
behaviour and variations in Need for Cognition and Need for Cognitive Closure. The results
of the first phase, along with relevant literature, were then used to build a questionnaire,
which was completed by a second sample of undergraduate students in the second phase to
verify whether the influences that were suggested in the qualitative data could be
demonstrated statistically. This chapter first presents the results of the qualitative phase,
followed by those of the quantitative phase.

3.1 Results of the qualitative phase
During the first phase of the study, data were collected using the critical incident
technique with 20 undergraduate students. Participants recalled two recent situations where
they felt they needed information: one related to their schoolwork and the other to a current
news event. The level of Need for Cognition and Need for Cognitive Closure of each
participant was also measured. The 40 situations recalled by participants constitute the unit
of analysis for this phase, and these were compared to one another using the constant
comparison method (see 2.3.2.1 for a description of the method). Results were examined
according to diﬀerences in levels of Need for Cognition and Need for Cognitive Closure and
structured around the following research question:
How do variations in Need for Cognition and Need for Cognitive Closure influence:
a. information needs in various problematic situations?
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b. information seeking?
c. the ways in which information is used?
d. the ways in which information is shared?
It is to be noted that results are not examined according to the other demographic
characteristics that were collected about participants (age, gender, discipline of study and year
of study). These characteristics were not the focus of this study, and participants who show
similar tendencies often present diﬀerent demographic profiles (see 2.3.1.1 for a complete
description of the sample).
Results are first presented in the form of the descriptions of four canonical profiles,
which represents the individuals who scored the highest and the lowest in the two traits and
are the results of a first pass of qualitative analysis. Results are then articulated around the
four research subquestions.

3.1.1 Description of four canonical profiles
For the first phase of the analysis, the researcher was provided by a third party eight
selected profiles grouped into four pairs. Each pair represented the two individuals who best
represented the following profiles:
•

low in Need for Cognition and low in Need for Cognitive Closure;

•

low in Need for Cognition and high in Need for Cognitive Closure;

•

high in Need for Cognition and low in Need for Cognitive Closure; and

•

high in Need for Cognition and high in Need for Cognitive Closure (see 1.2.3).

While the author was aware of the pair relationships in the set of eight profiles, the
characteristics of the pair were known only to the third party who did the selection. Thus, the
author was aware that two profiles were related, but was not aware of the particular Need for
Cognition and Need for Cognitive Closure profile that the individuals shared. That allowed
the researcher to compare the profiles without being influenced by their embodiment of one
specific psychological portrait (see 2.3.2.3 for a description of the methodology).
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3.1.1.1 Elizabeth and Simon: Pragmatic enthusiasts
Elizabeth (3rd year law student) shows great enthusiasm for intellectual activities. The
critical incident related to her schoolwork was an essay she recently had to write in her
immigration law class, and it was important to her that her topic “had enough information to
make it interesting”. One of her concerns was that it could only be 20 pages long. Picking a
topic for her essay was her first challenge, as she did not know much about immigration law
and as the field appeared vast to her. Her topic came from a story she had heard on the news
and about which she had a strong opinion. After raising the issue in class, her professor
pointed out that it would make a great essay topic. To collect information, she used her
“typical” approach, which consists, first, of finding a recent and reliable journal article that
oﬀers a thorough summary of the problem and provides up-to-date references she can follow
at the same time. She admitted preferring that approach to having to dig for case law and
legislation, as “it’s a fast an easy guide”. Her approach, however, doe not preclude her from
consulting primary literature that would be relevant. In this particular case, there was no
specific journal focussing on Canadian immigration law and she did not know where to go,
which confused her. She found all the literature she needed using a legal database, which is
normal for her, as well as a regular search engine. What was important to her was “to balance
opinions out”, i.e. to get legal as well as advocacy opinions. She already had an opinion at the
outset and she did not feel she had to consult sources that conflicted with it. Also, she did not
feel she needed to reach saturation: she stopped when she had enough material to write her
essay.
With respect to news, Elizabeth usually does not seek particular stories actively, but
she lets “news wash over her” through various media, such as radio, television, newspapers,
websites and social media. The most recent piece of news that had interested her was the
politics behind the Oscar winners, especially regarding the choice of Argo for best picture. Its
nomination created a storm amongst Canadian critics, who found that it was misrepresenting
the historical reality, and she disagreed with that. She is “very sceptical of the Oscars” and
inherently interested in the politics behind “who is deemed to be the best”. In this case, she
was looking for was “aﬃrmations that [she] was right”. With an event like the Academy
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Awards, where information is overwhelming, her principal diﬃculty is “to sort through what
[she]’ll listen to”. Another of her barriers is websites that are complicated to navigate. She
finds that the Oscars website, for instance, is a “labyrinth”. Instead of consulting it, she
“tends to do a Google search using specific keywords”. She also likes to read critics she knows
and trusts. In this case, she did not follow the Canadian critics she usually trusts, such as
Brian D. Johnson from Maclean’s, as she was “disgusted” by their opinions on the issue.
Instead, she followed Nate Silver, a statistician who has a blog for the New York Times and
who used the same strategies he used to predict the results of the American elections. During
the event itself, like during other “collective events”, she enjoyed following what was
happening on Twitter, because of the discussion that takes place there. This story, unlike the
one she used for her essay and in which she feels no one is interested, was one she shared
amongst her friends to collect opinions and prompt discussions.
Simon (1st year science student) shows similar characteristics of enthusiasm for
intellectual work and desire for eﬃciency. He used his last calculus midterm exam for his
critical incident related to his schoolwork. Simon describes himself as a student for whom
academic achievement is crucial, but who also likes to be “very eﬃcient” to maximise his
success. What made him anxious about his calculus exam was that “[what would be asked]
was really uncertain”. He wanted to know what had been asked in previous iterations of the
course or in similar courses, and then make sure he mastered these concepts. That strategy
had worked well for him in the past. His “typical” process is to rely on Internet forums. He
particularly likes Yahoo!’s forums, where users rank answers. It makes it easy for him to
evaluate their legitimacy. He also likes to rely on resources from institutional websites, as he
can then “assume they’re legitimate”. One kind of resource he does not like to use is his
teaching assistants, since he finds their thought process to be “more confusing than helpful”.
He prefers to rely on textbooks, which present things clearly. Another of his “usual” strategies
is to “establish connections in each class” with “people who know stuﬀ” and “keep up with
things”. Whenever he needs information, he can then “easily text them or ask them on
Facebook”. For that exam, he studied with one of these students, and they shared their
resources in a collegial manner. Simon is “the kind of person who stops studying because [he
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knows] [he’s] ready”. In this particular case, he stopped studying when he felt “confident”
that he had mastered the fundamental ideas and processes relevant to the exam.
Simon does not always “keep up with the news”, but he finds world politics and
international relations interesting. He also likes to have an opinion on events when he
discusses them with friends and family. One story that had interested him recently was North
Korea’s threats to South Korea. He learned about that story in an article he read on the
Sympatico news feed, which pops up on the home page of his Internet browser. It is “usual”
for him to read articles there. In this particular situation, he felt that the article gave him “a
good round-up summary”, but left him with some questions about extraneous details. To
learn more about this story, he asked his brother, whom he finds to be “a reliable source”.
His brother is very interested in politics and he is “up-to-date with the news”. Simon also
finds it “diﬃcult to deal with media sources” as it is impossible to get rid of the “bias” in
them. He finds, however, that his brother processes information very well and that he is very
good at evaluating information sources. For that reason, he prefers to ask his brother rather
than trying to find more information through news articles.
Elizabeth and Simon share many commonalities in their information behaviour. The
first one is their propensity to describe a ‘usual’ way to approach a situation when asked to
describe one particular incident. Both talked numerous times about their “typical”, “usual”,
“normal” manner or about what they “tend to do”. A second similarity is their discomfort
with situations that present too much information and uncertainty. Both mentioned that it
was their main diﬃculty in the incidents they shared. This aﬀects their practices in many
ways. Elizabeth and Simon clearly enjoy performing cognitive tasks, but they have,
consciously, developed strategies to accomplish those tasks as eﬃciently as possible. These
strategies include keeping the number of information sources to a manageable number and
relying primarily on information sources that they have already evaluated and that have
served them well in the past. One type of information sources they both use widely is tertiary
sources, which consolidate and synthesise information. For the four incidents described, they
reached a conclusion very quickly, were confident in their judgement and concentrated on
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finding sources that would confirm it. They also both stop using—and refuse to use again—
information sources that they find labyrinthic.

3.1.1.2 Paul and Sophia: Inquisitive enthusiasts
Paul (1st year social sciences student) clearly enjoys thinking. Throughout his
description of his critical incidents, he described numerous questions that had arisen during
the process. For the incident related to his schoolwork, he talked with great enthusiasm about
an assignment he had to do in a communication class where he was asked to find a recent
news story that portrayed diﬀerent sides. He chose the recent Steubenville rape case, since it
oﬀered the richest material from which to work. His information-seeking process was very
thorough: he made sure that the two sides—that of the victim and that of the defendants, in
that particular case—were adequately covered, as requested, but also looked for the
“Canadian spin on the story”. He first read what had been said about the story on Twitter,
using appropriate hashtags “to get both sides of the coin”. He then went on to read “real”
articles from diﬀerent media. It is important for him to evaluate his sources. He recognises
that media, especially American media, often present a biased portrayal of news stories, but
he does not see this as a problem, as long as one can reflect critically about the story. In fact,
learning to recognise the bias of a news outlet is important to him. He is cautious about the
facts people use to reinforce their point, as it is easy to for them to reinforce their bias by
using only those that they find useful and simply ignore the rest. Paul finds that situations are
never really black or white, and he likes nuances in opinions. He enjoys listening to debates.
He needs to gather enough information on both sides before reaching—especially giving—an
opinion, even in a story as polarising and controversial as this one. For him, saturation is
never really reached. For this assignment, he had a deadline, which forced him to complete
his assignment, but, even after completing it, he is still open to learn about diﬀerent aspects
of the story.
In terms of current events, Paul was recently interested in the release of the new
Blackberry Z10 phone. He used to own a Blackberry phone, but he has moved to a diﬀerent
phone and did not think the company would ever release another interesting phone.
Therefore, when the Z10 was announced, he was interested to learn how it would compare to
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the iPhone 5 and the Galaxy S3. He also wanted to know about the ways in which it was
aﬀecting the company’s stock, what markets were targeted, whether it would signify
Blackberry’s comeback. Once it was released, he was interested in the number of users that
were adopting it and in what market they were. Paul used to watch the news on television
every day when he was living at home, but he finds it more diﬃcult now that he lives on his
own. He still likes that medium, though, and in this case he mainly used video interviews he
found on YouTube to answer his questions. He was not looking for a specific news outlet, but
for various opinions on the matter. One type of source he did not consult was material
emanating from Blackberry directly, such as the company’s website or news bulletins, which
he thought would be “unreliable in the sense that they’re gonna give you the good, not the
bad”. He also used Yahoo! Finance to look at the evolution of the stock. He asked people
around him who had that new phone, and also played with it. He read articles people posted
on Facebook. He finds that Facebook is not enough to stay informed, but that it is a “good
starting point”, since he and his friends often share similar interests.
Sophia (4th year social sciences student) also appears to be very inquisitive. As she
mentioned, “[she’s] always creeping [herself] with questions”. She is very excited about what
she learns in school, but also very frustrated that she has to move to something else before
having a deep enough understanding of the concept. In a psychology class, she was asked to
pick two theories, outline them and talk about how she would combine them in a therapy
session. She had already been exposed to these theories in class, along with eight others, but
she felt she needed much more information about them, and her information-seeking process
for this assignment required trips to “four diﬀerent libraries”. In class, she was given an
extensive list of characteristics about these theories, and she could have searched for literature
that would back these up, but she judged that it would be better for her to “wrap her head
around them” instead. Her first step was to develop a framework, which is very important for
her. She described herself as a person who “works in web”, which for her means answering all
her questions and creating links between them. For this assignment, for instance, she wants
to get “inside [her theorists’] head” and “to get their flavour”: why did they develop their
theories, how they did it, what is their history, what did they go through, how it aﬀected
people, what is the modern-day interpretation of the theory, etc. For that, she went first to
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the original works of these two theorists. Then, she looked for works that were written about
them. She started early enough that she had time to request a book that was already taken.
Another barrier she encountered was a book that she was not able to obtain locally, could not
aﬀord, but “really needed”. She decided to download it illegally when she got “desperate”.
She had also gathered online resources that she thought would be relevant, but had not
worked with them at the time of the interview. Her point of saturation is when “it all comes
together in [her head]” and her writing just flows.
Sophia displays the same enthusiasm for learning and informing herself in situations
outside of the school context. She is currently “seriously drawn to any information about
mindfulness for children”. Her brother grew up with attention deficit-hyperactivity disorder
and, with so many children being on medication for hyperactivity, she finds that it is
important that parents learn about other ways to address this problem. Again, she is filled
with questions: how do you teach mindfulness to children, how do you apply it into their
life, how does it aﬀect their body functions, how does it aﬀect their development in
adolescence, etc. Since in this case she is not constrained by time, she reads “everything and
anything” on the topic: scientific and lay literatures in various formats, both online and in
print. She also has conversations on the subject with people of diﬀerent backgrounds:
teachers, parents, yoga instructors and practitioners. She recently read Richard Davidson’s
The Emotional Life of Your Brain, and she is also interested in the work of Zindel Segal,
amongst others. One reading or conversation often leads to another. She is excited by the
continuous flow of information. Much of her information comes through Facebook, as she
and people in her network share a lot of that kind of resources there. She evaluates the value
of information she encounters while she is consuming it. Nonetheless, one thing that she
thinks she needs to learn is to become more critical of people: “if someone is engaging, then
[she’s] engaged”.
Paul and Sophia share many commonalities in their information behaviour. Both are
very inquisitive. Not only do they start with multiple questions they would like to answer,
but also they always seem to develop new ones as they are finding information. Uncertainty
drives them to know more. Paul and Sophia like to form their own opinion. For that, they
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perform extensive information seeking, both in their schoolwork and for their personal
interests. For their schoolwork, they go above and beyond of the task that is requested of
them, usually because the topic interests them, and display similar work ethics in their
personal interest explorations. They start their assignments early enough to have the time
reflect about them and to overcome barriers if need be. They do not rely selectively on
information encountered early in the process, nor do they neglect new information. They
evaluate the information they consume, and one thing they do not like is information sources
that are uncritical or biased towards one perspective. When they are interested in learning
about something, they easily find a way to overcome barriers. Both are reluctant to give an
opinion before having gathered enough information on both sides.

3.1.1.3 Lindsay and Jennifer: Indiﬀerent minimalists
Lindsay (1st year music student) tends to abide by the ‘least eﬀort principle’ when it
comes to her schoolwork. She used an 8-page essay she recently had to write for her music
history class for the situation related to her schoolwork. At the beginning of the term, she was
given the opportunity to develop her own topic or to choose one from a list of six, and she
chose the latter option because she already knew one of them quite well. She also already had
an opinion on her topic prior to doing the research, which made it easier since she “wouldn’t
know where to start” for the others. She waited until one month before the project was due
to start, and her first step was to make, as required, an annotated bibliography using a
minimum of six resources, which is the number of resources she actually used. She looked
into the library catalogue, but “didn’t use books because it was easier [to use articles] online”
than to go to the library physically. She also likes that articles have an abstract that is
accessible readily. She was looking for articles that would “confirm [her] point of view”, and
that was her only criterion for selecting them. She “didn’t really look for articles that were in
contradiction”. At some point, she was not able to access one article that looked interesting,
and she simply gave up. She admitted that she commonly does that. She also does not recall
books since “[she] would only have it for a few days and [she needs] it for a while”. One of
the problems she encountered while she was writing her essay was about the definition of a
term, and she emailed her professor to get the answer, despite being in a large class (150
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students). Prior to giving the final essay, she was given the opportunity to have a teaching
assistant read it and help her, which she took. During this session, she asked whether her
paper was long enough. She liked that session; in other classes, it is “harder because you have
to do it yourself”.
Lindsay informs herself mainly on Twitter and Facebook, which she consults eight to
ten times a day, when she has a few minutes to spare. There, she only follows her friends and
she likes reading what they post. She rarely posts anything herself, though, especially
opinions, because “then people start commenting and it becomes complicated”. She likes that
her friends do not post “huge articles”: she can “find out what’s going on very fast” and there
is “not too much information at once”. She also likes the Toronto Star since “it’s the
newspaper [her] parents read”, but she only reads it when she is home, though. The most
recent news in which she was interested was the Sandy Hook Elementary School shooting.
She learned about it in a post a friend had made on Twitter. She then searched on Google to
get more information. She looked at diﬀerent results, as “they kept updating them”. She also
looked again the next day to see how many victims there were, finally. She did not notice
which websites she consulted—for her, “it doesn’t really matter”. If it looks like an
“accredited” news outlet, then she trusts it; if it looks like a personal blog, then she does not.
She does not “really care about biases, especially if it’s on [her] side”.
Jennifer (3rd year business student) is nonchalant when it comes to her schoolwork.
She is enrolled in a course that is a prerequisite for entering a prestigious and extremely
selective program, and she described a term project she had to do with five other classmates.
This project, which consists of designing a product or service and creating a business plan,
has the reputation of being graded severely and it was important to her to have a good grade,
since she really wants to get into the program. The instructions for the project were “very
ambiguous” and students were asked to rely on their self-initiative. One of her fears was that,
because of the team component of the project, the work of others would aﬀect her final
grade. Although the work was split amongst the teammates, however, she did not contribute
or review parts made by others. Nor did she appear to have contributed to the overall design
of the project: “[The idea] only came from one of the guys. […] Like… we all just agreed on
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it. We didn’t really brainstorm too much.” One of her tasks was to describe the local young
adult population who were “outgoing” and frequenting bars. She used numbers issued by the
two local post-secondary institutions, but did not “look too much” for young adults who
were not enrolled in the schools, as she did not know how to obtain that information. In
preparation for this project, she did attend a session at the library to learn the databases that
could be useful. She, however, “didn’t really use them” in the end. Another of her tasks
consisted of meeting actual bar or pub managers, presenting the business proposal to them
and obtaining a signature signifying that they would be interested in their product. It was her
first time doing something of the sort, but she “didn’t prepare too much”. She thought they
would have a casual conversation, and was shocked when she confronted busy managers
“sitting behind piles of bills”. She was “stuttering and stuﬀ” and was not able to answer their
questions adequately. The first few interviews were “rocky”, but it went better as the team
refined their sales pitch, using comments they were receiving (e.g., lowering their price,
oﬀering diﬀerent packages).
When asked to choose one news event that has interested her recently, Jennifer
answers that she does not “care too much” about keeping up with the news. Since she moved
out on her own, she does not watch television because she does not have cable and does not
listen to the radio “because [she doesn’t] know the [local] stations too much”. She does watch
television when she is on the treadmill at the gym. The last story that captured her attention
was a Chihuahua saving an 8-year-old girl from a bulldog attack. She did not follow up on
the story, though. She relies on the content her friends post on social media to inform herself,
but she prefers news that has to do with her friends’ live over current events. She really likes
Instagram and Twitter, which she consults “constantly”. She also uses Facebook, but she now
prefers Twitter, because she is more selective in the people she follows there. On Twitter, she
only follows people who post “really interesting things”. She sometimes reads news articles
when people post links, but only if it looks like an “easy read”, not a “Globe & Mail style”
article. She could not remember one recent example of such an article. She considers herself
“obsessed” about food and healthy eating, and she would like to read more news about that,
but “it’s not happening”. She prefers to look at food pictures on Instagram.
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Lindsay and Jennifer were not loquacious participants, and they exhibited a similar
minimalism in their information behaviour. They consult as few resources as possible and do
not seem to notice many details about them. They often referred to vague information
sources such as “online” or “on television”, without being able to be more specific. They also
do not appear to have criteria for selecting information sources outside of perceived
availability: they consult what is available when they need it and stop caring about if it
becomes diﬃcult to access. In fact, the slightest barrier stops them. Both prefer simple and
easy information sources and do not bother with those that look complicated. A second
similarity is their preference for sources that they know well and a discomfort towards
situations that present too much information and uncertainty. They prefer using material
with which they have worked in class. Both rely almost exclusively on their friends for
informing themselves about current events.

3.1.1.4 Samantha and Catherine: Concerned minimalists
Samantha (1st year science student) likes “to do well in class”, but she does not seem
to be really interested in what she is learning. She described a lab she recently had to do in
her biology class where instructions where not given as precisely as usual. She was asked to
describe her experiment, but did not have precise questions with a specific number of marks
associated with each of them, which is what she would have liked. She wanted to know “how
detailed they wanted the answers to be”, “how to phrase the sentences” and “how they were
grading it”. She consulted her lab manual first, because “it is what you’re supposed to do”,
but there was no answer. She then consulted her lab partner who “usually knows about the
instructions” but whom she does not “usually trust for the answers”. She then asked her two
teaching assistants several times, as she was not satisfied with the completeness of their
answers. She then asked many other students in the class. As the time she was given to
complete the experiment was limited and because everyone else in the class had already been
working on their experiment for a while, she decided that she should start doing the work.
She also felt she was asking too many questions to her teaching assistants who were
voluntarily withholding information for the purpose of the exercise.
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Samantha usually relies on the Internet to inform herself. When she consults a news
outlet, which she admits doing “seldom”, she reads “what’s there first”. There are “interesting
bits once in a while”, but she could not remember one piece of news that had interested her
recently. She recently wanted to get more involved in the campus life and socialise more. For
that, she wanted to know what academic or social events and volunteering opportunities were
happening at the university. She wanted to know how much time she would have to devote
and whether they were conveniently located. She read her academic calendar first, as it was
“convenient”. Then she used Google and consulted various websites. She also read posters
disseminated across campus. She did not want to ask people, as “[she likes] to find out on
[her own]”. She stopped searching when she had found “enough events to go to”. She
attended all of them to judge whether they worth it or not.
For Catherine (4th year social sciences student), writing essays “is not [her] idea of
fun”. Her biggest diﬃculty is to “avoid procrastinating”. The critical incident related to her
schoolwork is an 8-page essay on the human papilloma virus vaccine that was due the day
after the interview and for which she had only started to work a week before, even though “it
is worth substantial amount of [her] final grade” and she had known about it for months.
“Nobody starts early,” she said, laughing. She chose this particular issue from a list of topics
because it was closest to her personal interests. She was asked to take a stance on the issue (i.e.
whether vaccination should be recommended to prevent cervical cancer), and to find
empirical articles that would corroborate that view and compare their results. She looked for
articles on Google Scholar. There, she looked at titles, “obviously”, and read abstracts to
select her articles. She does not really evaluate the quality of articles: “If what they’re talking
about is like relevant to me, and I feel like… hum… the result is significant and will help
whatever I’m trying to prove […]”, then she will use the article. She mentioned it was
important to choose articles from reputable journals, yet she was unable to name one. She
goes to databases sometimes, but she has still not done so for this essay. When she cannot
access an article returned by Google Scholar—when she is not on campus, for instance—she
does not always know how to access it, although she is “becoming better at it”. So far, she has
three articles and she thinks she will need one more. She was unable to explain why she chose
those articles, and it was also diﬃcult for her to talk about them. She did determine,
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however, that they were reporting studies that were not sponsored by pharmaceutical
companies, which happens a lot in drug-related literature. Also, she likes reading reviews, as
they give her a good overview of the topic and direct her to relevant empirical data, but she
thinks it is important to go read the original empirical articles. At the time of the interview,
she had not looked for articles that would express the opposite point of view, but she
mentioned it would be a part of her essay, since she finds it “important to keep into account
limitations”.
Catherine follows several news outlets on Twitter and Facebook, such as BBC News
and the Huﬃngton Post, which she finds credible. She consults Twitter “constantly,” and
Facebook more casually. She also likes to watch videos from “The Young Turks” channel on
YouTube, an independent show which present “5-minutes” news videos on politics, celebrity
gossip, entertainment and pop culture. She likes the tone of this outlet, which she finds
serious and credible, yet “more relaxed” than cable television. She does not like cable
television news because she thinks “a lot of them are really biased’. One story that interested
her recently, which had been posted on Facebook by BBC News, was about a building “that
was being built illegally or something, and it like collapsed and killed like 30 people” in her
hometown. The story upset her, because of her relationship to the town—it was “personal to
[her]”. She did not feel the need to look for further information about it in other media: she
“read the article and that’s all about it”. She usually finds that the news she reads on Twitter
throughout the day and watches on YouTube provide enough information to keep her
informed.
There are commonalities in the information behaviour of Samantha and Catherine.
The first one is their low enthusiasm towards cognitive activities in general, including looking
for information. Both of them want to get good grades, but they keep their work at a
minimal level. They expressed relatively few questions they wanted to answer regarding the
events they described, and they did not seem to develop new questions in the process. They
like information sources that are easy to access and that are easy to consume and understand,
such as short articles or videos. They do not seek “the best source”, but one that will do. They
also do not try to look further than those sources, even though they understand information
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could be biased or incomplete. Their point of saturation is reached when all the information
that was easily accessible is gathered. A second similarity is their attention to the quality
information sources; they do not, however, devote a great deal of energy to determining
quality. Samantha and Catherine are selective in their choices of information sources: they
will not consume just anything. They recognise that one source could be unreliable or
another one biased, and they will avoid them. Their evaluation, however, does not seem to be
very thorough. If it requires too much eﬀort, they will stop thinking about it or, perhaps,
discard the information source.

3.1.1.4 Link of the four canonical profiles with Need for Cognition and Need for
Cognitive closure
Each of the four canonical profiles represents an extreme point in one of
combinations of Need for Cognition and Need for Cognitive Closure.
•

Pragmatic enthusiasts are high in Need for Cognition and high in Need for Cognitive
Closure. As described in the literature about Need for Cognition, they have multiple
and complex information needs. Their information seeking is thorough: they consult
a wide variety of information sources and they evaluate thoroughly the quality of the
information that they find. As described in the literature about Need for Cognitive
Closure, they tend to avoid information sources that are new to them. They also tend
to rely on consensual and incomplete information. They avoid sources that they find
complex.

•

Inquisitive enthusiasts are high in Need for Cognition and low in Need for Cognitive
Closure. As described in the literature about Need for Cognition, they have multiple
and complex information needs. Their information seeking is thorough: they consult
a wide variety of information sources and they evaluate thoroughly the quality of the
information that they find. As described in the literature about Need for Cognitive
Closure, they are likely to consult information sources that are new to them and like
to rely on all of the pertinent information.

•

Indiﬀerent minimalists are low in Need for Cognition and high in Need for Cognitive
Closure. As described in the literature about Need for Cognition, they have simple
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information needs and they engage in very few information seeking activities. When
they do, they consult only a few information sources, they rely only on known
information sources and they do not evaluate the quality of the information found.
As described in the literature about Need for Cognitive Closure, they tend to avoid
information sources that are new to them. They also tend to rely on consensual and
incomplete information. They avoid sources that they find complex.
•

Concerned minimalists, lastly, are low in Need for Cognition and low in Need for
Cognitive Closure. As described in the literature about Need for Cognition, they
have simple information needs and they engage in very few information seeking
activities. When they do, they consult only a few information sources, they rely only
on known information sources and they do not evaluate the quality of the
information found. Their profile, however, does not show many of the characteristics
of low Need for Cognitive Closure, which is driven by a tolerance to ambiguity.
Their low interest for cognitive activities, explained by their low Need for Cognition,
appears to contribute more to their behaviours.

3.1.2 Analysis by information behaviour components
In a second round of analysis, results of the first phase were analysed by information
behaviour components using, this time, the situations recalled by the twenty participants.
This section presents the results according to four sub-elements of the research question:
information needs in various problematic situations, information seeking, information use
and information sharing.

3.1.2.1 Information needs in various problematic situations
The analysis of variability of information needs in various problematic situations was
done at three levels: the enthusiasm towards information-related situations, the reactions to
abstract information needs and the peculiarities in information-seeking process.
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3.1.2.1.1 Enthusiasm towards information-related situations
In comparing the various problematic situations recalled by the participants, the most
obvious distinction is related to their enthusiasm towards information-related situations.
Participants who are higher in Need for Cognition appear very enthusiast in informationrelated situations. This is displayed in the words that they use, but also in their loquacity. For
instance:
•

I didn’t want to learn only about the theories, but about their creator as well. I
wanted to get inside their head, to get their flavour, to learn about their process.
(Sophia, school)

•

I’m seriously drawn to any information about mindfulness for children these days.
(Sophia, news)

•

I was really interested to learn how this new phone would compare to its competitors.
I wanted to know how this release was aﬀecting Blackberry as company as well. (Paul,
news)

•

I find [the brain] really interesting. I think it’s really cool. (Martha, news)

•

We’re studying genes, the genome, bioinformatics. It’s a really interesting class. […] I
like to refresh myself. What do I know about chromosome walking? (Martha, school)

•

I was just interested. These guys, same age as me, living in the same city I’m living in,
go oﬀ and do things completely diﬀerent. I was curious about why they resorted to
that. (Emma, news)

•

I’m really interested in Russian history; it’s crazy what they’ve gone through. I knew
about Gorbachev from other classes, but they never go in depth about why he made
his decision, which is something I’m interested in. It was interesting to be able to
write a 10-page paper on just that. (Emma, school)

•

I’m very interested in the politics behind the Oscar winners… who is deemed to be
the best. (Elizabeth, news)
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Participants who are lower in Need for Cognition, on the other hand, appear to be
bored by information-related situations. This is displayed in the words that they use and their
very brief answers. For instance:
•

I just wanted to know how detailed they wanted the answers to be. (Samantha,
school)

•

Writing essays is not my idea of fun. […] Nobody starts early. (Catherine, school)

•

I read the article, and that’s all about it. (Catherine, news)

•

I chose one of the topics on the list. It was easier than coming up with my own.
(Lindsay, school)

•

[The idea] only came from one of the guys […] Like… we all just agreed on it.
(Jennifer, school)

•

I would like to read news about food and healthy eating, but it’s not happening.
(Jennifer, news)

•

We are supposed to write about how to do the research, not to actually do it,
fortunately. But it has to be 12 pages; that’s very long. (Roxanne, school)

•

I wasn’t outraged. I was like… whatever. (Roxanne, news)
Most frequently, the enthusiasm of participants appears to be identical in the two

situations that they recalled. Martha and Jennifer are prime examples:
•

I find [the brain] really interesting. I think it’s really cool. (Martha, news)

•

We’re studying genes, the genome, bioinformatics. It’s a really interesting class. […] I
like to refresh myself. What do I know about chromosome walking? (Martha, school)

•

[The idea] only came from one of the guys […] Like… we all just agreed on it.
(Jennifer, school)

•

I would like to read news about food and healthy eating, but it’s not happening.
(Jennifer, news)
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Two exceptions to this rule are Christopher and Simon, who do not display a
particular level of enthusiasm for the school-related situation, perhaps because its nature, an
exam, was less prone to induce enthusiasm in general. It was clear that they wanted to achieve
a good grade and work consequently, but they did not display a particular level of enthusiasm
for this situation.
3.1.2.1.2 Reactions to abstract information needs
A second contrast in relation to problematic situations expressed by the participants is
their reaction to an abstract information need, which varies principally according to levels of
Need for Cognitive Closure. When confronted with an information need that is abstract or
ill-defined, participants who are high in Need for Cognitive Closure express uneasiness. For
instance:
•

I didn’t know much about immigration law and the field is so vast. Picking a topic
was a challenge for that. (Elizabeth, school)

•

So many conflicting opinions. It’s very diﬃcult to sort through what I’ll listen to.
(Elizabeth, news)

•

We didn’t know what would be asked, it was really uncertain. And that made me
very anxious. (Simon, school)

•

It’s diﬃcult to deal with media sources. They’re all biased and it’s impossible of get
rid of that. So many diﬀerent spins, opinions. It’s diﬃcult to know where to look.
(Simon, news)

•

I just wouldn’t know where to start. It’s so diﬃcult to come up with a question.
(Lindsay, school)

•

I find the course very broad; you have to do your own thing…that’s very diﬃcult.
(Roxanne, school)
When confronted with an information need that is abstract or ill-defined,

participants who are low in Need for Cognitive Closure and high in Need for Cognition
express fascination. For instance:
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•

I just get really excited, you know. That kind of questions fascinates me. […] The
only frustrating thing is that we have to move on so quickly to another topic.
(Sophia, school)

•

I just read everything and anything on [mindfulness for children]. I’ve had so many
interesting conversations with diﬀerent people about it. […] I don’t need to make up
my mind about it. (Sophia, news)

•

I wanted to know what happened and why people were saying these things. […] I
didn’t understand their reaction and I wanted to know they were saying these things,
essentially. (Paul, school)

•

It’s such a mystery. […] That’s why it’s so interesting to me… there is so many things
we don’t know about it. […] It’s beyond amazing […] ‘Cause there are so many
things we don’t know. (Martha, school)
Participants who are low in both traits appear to have an indiﬀerent reaction to

abstract information need.
3.1.2.1.3 Importance of information need fulfilment
A third aspect where contrasts are of interest is the importance given by participants
to fulfil the information needs that are expressed in their problematic situation. For
participants with a low Need for Cognitive Closure, particularly if they have a high Need for
Cognition as well, fulfilling their information needs is important. It goes beyond a task at
hand and follows them over time. For instance:
•

It all needs to come together in my head, then my writing just flow. (Sophia, school)

•

I get just really engaged and always want to know more. (Sophia, news)

•

I had a deadline, of course, and I had to stop reading at some point to write the
actual paper. Even though I stop working on that story, I’m still interested about it
and read things when I see them pass. (Paul, school)

•

I really wanted to know more about that. It’s really important… it will open up the
field of neuroscience. […] I want to do it right. […] How I can improve how to write
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scientifically, how to cite other researchers. The whole process was really interesting.
(Martha, news)
•

Cricket is really important to me. I had to find out about it, no matter how
challenging it was. (Christopher, news).
In contrast, participants with a high Need for Cognitive Closure, fulfilling their

information needs loses its importance when they have enough materials to write a paper or
have found an answer.
•

I wanted to be able to write my essay. I stopped when I had enough material to write
it. (Elizabeth, news)

•

I stopped when I felt confident that I knew the fundamental ideas and processes. I
didn’t need to know more. (Simon, school)

•

I think I had forgotten about it the next day. (Vanessa, news)

•

I just lost interest. (Roxanne, news)

•

We didn’t really brainstorm too much. I was, like, we got an idea, that’s enough.
(Jennifer, school)

•

To be honest, it wasn’t really important. (Susan, news)

•

I just had to do it. It didn’t interest me that much. (Cody, school)
It has to be noted that many participants who were low in Need for Cognition, when

asked about the importance of their needs related to a news story mentioned very succinctly
that it was not really important.

3.1.2.2 Information seeking
The analysis of variability of information seeking was done at two main levels: first for
the preferred types of sources, then for the characteristics of information seeking processes.
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3.1.2.2.1 Selection of information sources
For the selection of information sources, the first set of criteria that distinguishes
participants is composed of barriers to the use of sources according to their perceived
availability, simplicity or familiarity. If all participants rely principally on online sources for
convenience purposes, participants who are low in Need for Cognition often express that
they will not use a specific source, such as a book from the library, newspaper, a database,
because it requires too much eﬀort. For instance:
•

I didn’t use books because it’s easier to go online. (Lindsay, school)

•

I only read it when I’m home at my parents’. It’s on the table. (Lindsay, news)

•

I can’t read newspapers. I don’t have access to them. (Roxanne, news)

•

I don’t listen to the radio here because I don’t know the local stations too much.
(Jennifer, news)
Sophia, in contrast, who is very high in Need for Cognition, indicated her essay

“required trips to four diﬀerent libraries”.
Participants who are high in Need for Cognitive Closure indicate that they prefer to
use—or, sometimes, solely use—sources that they consider easy to use. For instance:
•

Remembering how to use articles when you’re not on campus is such a pain. I just
google. (Roxanne, school)

•

The Oscar website is such a labyrinth. I can’t use it. I tend to do a Google search
using specific keywords instead. (Elizabeth, news).

•

I took a session at the library to learn to use [databases]. But I didn’t really use them.
It’s, like, way to complicated. Not worth the eﬀort. (Susan, school)

•

I sometimes read news articles when people post links, but only, like if it looks like an
easy read—not Globe & Mail style, like. (Susan, news).
Participants who are high in Need for Cognitive Closure also indicate that they prefer

to use sources that are familiar to them. Table 3.6 presents levels of preference for sources
that are easy to use. For instance:
86

•

I like to use this database. I always go back to it. (Elizabeth, school)

•

I usually follow the same critics. I’ve agreed with them in the past, I know I’ll agree
with them again. (Elizabeth news)

•

I’ve used the same website since first year. (Simon, school)

•

I always read news article there. (Simon, news)

•

I always refer to this old textbook. It’s so clear. (Stephanie, school)

•

I like the Toronto Star. It’s the newspaper my parents read. (Lindsay, news)
Another important contrast in the use of information sources is a desire to consult or

to avoid altogether sources that present many opinions or opinions conflicting with one’s
view. These sources appeal particularity to individuals who are high in Need for Cognition
and low in Need for Cognitive Closure. For instance:
•

It’s important to read conflicting information. (Sophia, school)

•

I like to know what people from diﬀerent backgrounds have to say. (Sophia, news)

•

I’m cautious when only one side of the story is portrayed. Paul (school

•

I wanted various opinions on the matter. (Paul, news)

•

I think we should look at a story from diﬀerent viewpoints. (Martha, news)

•

I didn’t use it, but I read it and disagreed with it. (Martha, school)
Individuals who are high in Need for Cognitive Closure express a disdain for sources

that present many opinions or opinions conflicting with one’s view. For instance:
•

I had a strong opinion about this case. I knew I was right. I didn’t look for opposing
viewpoints. (Elizabeth, school)

•

I was looking for aﬃrmations that I was right. (Elizabeth, news)

•

I was looking for articles that would confirm my point of view. (Roxanne, school)

•

I wanted to know if other people were thinking like me. (Roxanne, news)
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3.1.2.2.2 Peculiarities in information-seeking process
Two peculiarities in the information-seeking processes are expressed by a defined
category of participants. First, participants who are high in both Need for Cognition and
Need for Cognitive Closure discuss about their usual way of doing something when asked to
describe one particular event. For instance:
•

I find it’s generally easier to start with an outline. (Emma, school)

•

I used my typical approach. (Elizabeth, school)

•

I usually follow the same critics. (Elizabeth, news)

•

My typical process starts with looking at this online forum. (Simon, school)

•

I usually ask my brother about stuﬀ like that. (Simon, news)
Second, participants who are high in Need for Cognition and low Need for Cognitive

Closure often describe their preference for finding information on their own first. For
instance:
•

I like to wrap my head around [the theories] by myself, with as little outside influence
as possible. (Sophia, school)

•

It’s important for me to learn things on my own. (Paul, school)

•

I like to find information on my own first. (Martha, school)

•

I feel better if I master something diﬃcult by myself. (Christopher, school)

3.1.2.3 Information use
Contrasts in the information use of participants are found in their evaluation of
information sources. Participants who are high in Need for Cognition easily express the
criteria that they use for evaluating sources and they tend to recall copious details about
them. For instance:
•

I look at the author, and if I don’t know the name I look it up, the publication
information. I also look at critiques of works. (Elizabeth, school)
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•

Biases in media are not bad thing, as long as you can think critically about it and
recognise that there is one. (Paul, school)

•

I wanted a video. The one I found was on a university website, not Western, but
another university. It was made by a professor. It was legit. It could trust it. (Martha,
school)

•

Some sources are sketchy. I like to know what I’m reading. I ask myself: What is it?
Can you trust it? (Christopher, school)
In contrast, participants who are low in Need for Cognition either confess not

evaluating the quality of information or mention criteria without being able to explain how
they use them in practice. They tend to refer to the information sources that they use in a
vague manner. For instance:
•

I know we’re supposed to use peer-review journal and stuﬀ. [Participant cannot name
one peer-review journal in her discipline.] (Samantha (school)

•

I googled it, it was, like, the first result. I don’t remember what it was. It doesn’t
really matter. If it looks like an accredited news outlet, I trust it. (Lindsay, school)

•

Well, if it’s printed you can trust it, somewhat. Roxanne (news)

•

I don’t remember. I was online. (Susan, news)

3.1.2.4 Information sharing
Contrasts in the information sharing of participants are found at two levels. First,
participants who are high in Need for Cognition indicate that they like to share information
on a topic with which they are engaged with people around them.
•

Sure, I shared my opinion with friends; I wanted to get their opinion as well.
(Elizabeth, news)

•

I like to have an opinion on events. You look less stupid when the subject comes up
in discussions. (Simon, news)
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Participants who are lower in Need for Cognition very often simply answered “no”
when asked if thy had shared information with someone.
Second, participants who are high in Need for Cognitive Closure indicate that they
like to share opinion on topics that they find interesting. For instance:
•

I’ve had discussions on this topic with so many people. (Martha, news)

•

I talked to my friends about it (Paul, news)

•

I talked about it with to my boyfriends, my housemates. (Martha, news)

•

Some of my classmates and I had a private discussion group on Facebook.
(Christopher, school)

•

This is the perfect subject for a coﬀee break discussion. (Elizabeth, news)

•

I like to have an opinion on events. You look less stupid when the subject comes up
in discussions. (Simon, news)

•

It’s, like, if people ask you, you’ve got to have an opinion and stuﬀ. (Roxanne, news)
Conversely, participants who are low in Need for Cognitive Closure indicate that it is

very diﬃcult to them to have an opinion. For instance:
•

I need to gather enough information on both sides on an issue before reaching an
opinion. I’m not there yet in this case. (Martha, news)

•

I don’t like to share my opinions. It just makes things more complicated. (Vanessa,
news)

3.1.3 Summary of the results of the qualitative phase
During this qualitative phase, 20 participants recalled two recent situations where
they felt they needed information: one related to their schoolwork and the other to a current
news event. Their levels of Need for Cognition and Need for Cognitive Closure of were also
measured. Following the constant comparison method, these problematic situations were
compared to one another. Using, blindly, only four pairs of participants that represent the
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four extreme points (e.g. low in Need for Cognition and low in Need for Cognitive Closure),
four canonical profiles were first identified: pragmatic enthusiasts, inquisitive enthusiasts,
indiﬀerent minimalists and concerned minimalists. In a second round of analysis, all 40
situations were contrasted around information needs in various problematic situations,
information seeking, information use and information sharing.
Results indicate that participants who are high in Need for Cognition and high in
Need for Cognitive Closure (i.e. who correspond to pragmatic enthusiasts) enjoy performing
information-related tasks, but have a discomfort with situations that present too much
information and uncertainty. To palliate that, they develop routines, keep the amount of
information sources to a manageable number and rely primarily on information sources that
they have already evaluated and that have served them well in the past. Participants who are
high in Need for Cognition and low in Need for Cognitive Closure (i.e. who correspond to
inquisitive enthusiasts) also enjoy performing information-related tasks. They find
uncertainty challenging and they like to form their own opinion. For that, they perform
extensive information seeking. They evaluate the information they consume, and one thing
they do not like is information sources that are uncritical or biased towards one perspective.
When they are interested in something, they easily find a way to overcome barriers.
Participants who are low in Need for Cognition and high in Need for Cognitive Closure (i.e.
who correspond to indiﬀerent minimalists) display minimal interest and information seeking.
They consult as few resources as possible and do not seem to notice many details about them.
They also do not appear to have criteria for selecting information sources outside of perceived
availability: they consult what is available when they need it and stop caring about if it
becomes diﬃcult to access. They prefer simple and easy information sources, and those that
they already know. Participants who are low in Need for Cognition and low in Need for
Cognitive Closure (i.e. who correspond to concerned minimalists) also display minimal
interest and information seeking. They also favour information sources that are easy to access,
consume and understand. Even if they mention that they pay attention to the quality
information sources, they do not devote a great deal of energy to determining their quality.
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Results of this qualitative phase were used to develop an information behaviour scale,
which has used in a subsequent quantitative phase. The next section presents the results of
this second phase.

3.2 Results of the quantitative phase
During the second phase of the study, data were collected through the administration
of a scale measuring self-reported aspects of information behaviour developed for this project.
Using the literature and the results of the first phase, a set of 28 items reflect a range of
behaviours and attitudes related to the major components of information behaviour:
information needs, seeking, use and sharing. This scale, as well as standard measures of Need
for Cognition and Need for Cognitive closure, was administered to 206 undergraduate
students.
The results of this quantitative phase were analysed in two steps. It was first necessary
to identify, using a factor analysis, the dimensions present in the information behaviour scale,
that is to say the clusters of items which tend to hang together across participants. Then,
using analyses of variance, each dimension was examined to determine whether Need for
Cognition and Need for Cognitive Closure had an impact on the answers of the participants.
This section presents the preliminary data screening process, the results of the factor analysis
and the results of the analyses of variance.

3.2.1 Preliminary data screening
Data from the information behaviour scale were examined to ensure that they were
suitable for data analysis (see section 2.4.2.1.1 for a detailed description and rationale for
each of the procedures). The distribution of each item on the information behaviour scale
was first examined through descriptive statistics. Their range on the seven-point scale, as well
as their median and distribution around it, was inspected to verify that each item was
suﬃciently spread. Of the 28 items, 16 had a median of 4, 11 items (4, 5, 9, 10, 11, 12, 13,
15, 21 and 28) had a median of 5 and 1 item (25), a median of 3. All the items were kept at
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this point. Table 18 in Appendix N presents, for each of the variables, the minimum,
maximum, median (Md) and interquartile range (IQR).
Data from the information behaviour scale were also analysed through inter-item
correlations to verify how each variable correlated with other variables. If a variable does not
correlate strongly with any others, its integration in a factor structure then becomes diﬃcult,
as it is the only variable that would define one dimension. One item (14: I avoid information
that is biased.) had no correlation higher than R = .35 with any other items and was removed
from further analysis for that reason. Variables that are too highly correlated pose the
opposite problem. Extreme multicollinearity, that is to say a very strong correlation between
two items, causes diﬃculties in determining the unique contribution of the variables to a
factor and also gives too much weight to the factor which includes the two variables. For this
reason, a second item (26: Looking for information is a pleasure for me.) was removed
because it was very highly correlated (R < .95) with another item (20: Looking for
information comes naturally to me.), indicating an extreme multicollinearity between the
two. Item 20 was kept over item 26 as it was deemed to be easier to understand and assess.
Complete inter-item correlation results are available in table 19 in Appendix N.

3.2.2 Dimension reduction
The first stage of the analysis examined the underlying structure of the 26 items kept
from the information behaviour scale in order to identify the characteristics of information
behaviour represented in the scale. Standard measures indicated that the data were
appropriate for the procedure and a principal axis factor analysis using an oblique rotation,
which allows factors to be correlated with one another, was performed (see section 2.4.2.1.1
for a detailed description and rationale). To determine the number of factors, it was decided
that criteria would be an eigenvalue greater than one and the definition of a factor by more
than one variable with a strong loading (R ≥ .7). Three factors met these expectations (see
tables 20 and 21 in Appendix O). Factor 4 correlated only with item 16 (It is important for
me to find an answer, not necessarily the best one.) and Factor 5, with item 5 (Knowing what
regular people have to say about an issue is as important as hearing from experts.). Since these
two items did not correlate strongly with any other factors, they were excluded from further
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analysis. The three factors kept for the analysis were named: (1) Inclination to procedural
expertise, (2) Desire for intellectual independence and (3) Preference for familiarity and
simplicity. The oblique rotation used for the factor analysis allows for factors to be correlated.
Results of the correlation analysis between the three factors indicate that there is a moderate
positive correlation (R = .53) between factors 1 and 2, a week negative correlation between
factors 1 and 3 (R = -.23) and a week negative correlation between factors 2 and 3 (R = -.27).

3.2.2.1 Factor 1: Inclination to procedural expertise
The first factor explains 43.52 per cent of the variance. Ten items (4, 9, 11, 12, 13, 17
(reversed), 20, 21, 23 (reversed), 25 (reversed) and 28; see Table 9 below) correlate strongly
with this factor. This factor is characterised by elements that, traditionally, have been valued
by instructors and information professionals alike to be characteristics of “good information
behaviour”: using a variety of information sources (item 4), paying attention to details about
information sources (item 11), being persistent in the face of barriers (item 12), questioning
the accuracy of information (item 13), thoroughly evaluating information sources (item 21)
and preferring authoritative sources (items 23 and 25, reversed). It is also characterised by a
self-determined “natural inclination” towards looking for information (item 20) and the
development of many questions when interested in something (item 28). Table 10 below
displays all the items defining Factor 1.
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Table 10
Items defining Factor 1
Items
21
20
12
4
11
9
13
28
23
17
25

Correlation

Items with a positive loading
I have criteria that I use to assess the quality of information.
Looking for information comes naturally to me.
I am persistent in looking for information, even when I encounter diﬃculties
(such as an unavailable article or missing book).
I get my information from many diﬀerent sources.
I pay attention to details about where information comes from.
I pass on information that interests me to my family and friends
I question the accuracy of information.
When I am interested in something, I have lots of questions.
Items with a negative loading
I find that lay people explain things better than experts.
I prefer information that uses everyday language.
When I have a question, I rely on my friends and family for information.

.928
.889
.885
.749
.746
.703
.695
.514
-.765
-.683
-.677

3.2.2.2 Factor 2: Desire for Intellectual Independence
The second factor explains 16.45 per cent of the variance. Six items (1, 3, 6
(reversed), 8, 18 and 19 (reversed); see Table 10 below) correlate strongly with this factor.
This factor is characterised by elements that are linked to critical thinking and intellectual
independence: active looking for information challenging one’s opinions and values (item 1),
consideration of the diﬀerent sides of an issue (item 3), desire for more than simple factual
information (item 6, reversed) and numerous information needs (item 18). It is also
characterised by a preference for finding information on one’s own rather than asking for
help (item 8) and a non-avoidance of complicated sources (item 19, reversed). Table 11
below displays all the items defining Factor 2.
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Table 11
Items defining Factor 2
Items

3
8
18
1
6
19

Correlation

Items with a positive loading
For me, the world is never black or white: important issues have many sides that
should be considered.
I prefer finding information by myself rather than asking for help.
The more I know, the more questions I have.
I actively look for information that challenges my opinions and values.
Items with a negative loading
I am a person who wants just the facts, nothing but the facts.
I avoid sources that I find too complicated to use (such as library catalogues,
databases, convoluted websites, etc.).

.827
.792
.692
.666
-.703
-.558

3.2.2.3 Factor 3: Preference for familiarity and simplicity
The third factor explains 8.74 per cent of the variance. Seven items (2, 7, 10, 15
(reversed), 22, 24 and 27 (reversed); see Table 11 below) correlate strongly with this factor.
This factor is characterised by elements related to an information environment that is easy to
approach: sources that are already known (item 10) and sources that provide a good summary
without providing a lot of details (item 22). It is also characterised by being overwhelmed by
a lot of information (item 2) and no more information seeking once an answer is found (item
7). Finally, this factor is characterised by a non-reluctance to share opinions (items 15 and
27, reversed) and the non-following of established information-seeking routines (item 24).
Table 12 below displays all the items defining Factor 3.
Table 12
Items defining Factor 3
Items
2
7
10
22
15
24
27

Correlation

Items with a positive loading
A lot of information overwhelms me.
Once I’ve found an answer, I don’t look anymore.
I prefer using information sources I already know.
I look for sources that summarize things well without providing lots of details.
Items with a negative loading
I am reluctant to give an opinion until I fully understand the issue.
I follow established routines when looking for information.
I keep my opinions to myself.
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.693
.683
.763
.776
-.627
-.859
-743

3.2.3 Influence of Need for Cognition and Need for Cognitive Closure on
the underlying dimensions
In the following step, two-way analyses of variance were used to examine whether
Need for Cognition and Need for Cognitive Closure had an impact on the three aspects of
information behaviour identified 22 . Each of the three factors represents a non-mutually
exclusive orientation in information behaviour, and individuals display a level for each of
them. For each, composite scores were calculated by summing subject ratings (reversed in the
case of negatively loading items) for those items with very strong loadings (above R ≥ .7; see
section 2.4.2.1.3 for a detailed description and rationale). Scores for Need for Cognition and
Need for Cognitive Closure were divided into three groups to create “high”, “medium” and
“low” groups for each variable. Three analyses of variance were completed, each including
Need for Cognition (High, Medium, Low) and Need for Cognitive Closure (High, Medium,
Low) as independent variables, and one of the composite factor scores as the dependent
variable.

3.2.3.1 Inclination to procedural expertise
The analysis of variance for the composite encompassing the Inclination to procedural
expertise indicates a significant main eﬀect of Need for Cognition (F (2, 197) = 43.992, p <
.001, ω2 = .286), which explains 29 per cent of the variance. Individuals high in Need for
Cognition express a higher agreement with items related to this factor (M = 88.4) than those
with a medium Need for Cognition (M = 77.5) and a low Need for Cognition (M = 68.8).
Results indicate no significant main eﬀect for Need for Cognitive Closure (F (2, 197)
= 0.971, n.s.) and no interaction eﬀect between Need for Cognition and Need for Cognitive
Closure (F (4, 197) = 1.694, n.s.).
Results thus indicate that individuals with a higher Need for Cognition tend to agree
more with items grouped under the Inclination to procedural expertise factor, such as using a
22

Regression analyses were also conducted with the same dependent variables and continuous predictors (Need
for Cognition score, Need for Cognitive Closure score and an interaction term). The regression results are
consistent with the results of the analyses of variance presented here, although they add some additional detail.
These results are presented in Appendix P.

97

variety of information sources, paying attention to details about information sources, being
persistent in the face of barriers, questioning the accuracy of information, thoroughly
evaluating information sources and preferring authoritative sources (and vice versa).

3.2.3.2 Desire for intellectual independence
The analysis of variance for the composite encompassing items related to Desire for
intellectual independence indicates a significant main eﬀect of Need for Cognition (F (2, 197)
= 38.503, p < .001, ω2 = .219), which explains 22 per cent of the variance. Individuals high
in Need for Cognition express a higher agreement with items related to this factor (M = 32.9)
than those with a medium Need for Cognition (M = 25.3) and a low Need for Cognition (M
= 21.1).
Results indicate no significant main eﬀect for Need for Cognitive Closure (F (2, 197)
= 0.742, n.s.).
There is also a significant interaction eﬀect between Need for Cognition and Need for
Cognitive Closure (F (4, 197) = 6.63, p < .001, ω2 = .066), which explains 7 per cent of the
variance. Amongst individuals with a higher level of Need for Cognition, those with a low
Need for Cognitive Closure have a higher agreement with items characterising this factor (M
= 38.4) than individuals with a medium need for Cognitive Closure (M = 32) and
individuals with a high Need for Cognitive Closure (M = 28.4). This diﬀerence is less evident
when Need for Cognition is medium (M = 22.9, 26.4 and 26.7) and low (M = 19,6, 22,
22.5; see Figure 5 below).
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Figure 5: Interaction effect between Need for Cognition and Need for Cognitive Closure for the Desire for
intellectual independence factor

Because of the interaction, simple main eﬀects of Need for Cognitive Closure at the
three levels of Need for Cognition (high, medium and low) were calculated. There is a
significant simple main eﬀect of Need for Cognitive Closure when Need for Cognition is
high (F (2, 197) = 12.44, p < .001). Amongst individuals with a higher level of Need for
Cognition, those with a low Need for Cognitive Closure have a higher agreement with items
grouped under the Desire for intellectual independence factor (M = 38.4) than individuals with
a medium Need for Cognitive Closure (M = 32) and individuals with a high Need for
Cognitive Closure (M = 28.4). There is no significant simple main eﬀect of Need for
Cognitive Closure when Need for Cognition is medium (F (2, 197) = 2.037, n.s.) and when
Need for Cognition is low (F (2, 197) = 0.405, n.s.).
Tests were also performed for the simple main eﬀect of Need for Cognition at each of
the three levels of Need for Cognitive Closure in order to determine if the main eﬀect of
Need for Cognition (see above) is interpretable. These tests reveal a significant simple main
eﬀect of Need for Cognition at both low levels of Need for Cognitive Closure (M(low level
of Need for Cognition) = 19.6, M(medium level of Need for Cognition) = 22.9, M(high level
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of Need for Cognition) = 38.4, F (2, 197) = 45.633, p < .001); medium levels of Need for
Cognitive Closure (M(low level of Need for Cognition) = 22.1, M(medium level of Need for
Cognition) = 26.4, M(high level of Need for Cognition) = 32, F (2, 197) = 7.75, p < .001);
and high levels of Need for Cognitive Closure (M(low level of Need for Cognition) = 21.5,
M(medium level of Need for Cognition) = 26.7, M(high level of Need for Cognition) = 28.4,
F (2, 197) = 6.5, p = < .01). Thus the main eﬀect of Need for Cognition can be interpreted.
Results thus indicate that in general individuals with a higher Need for Cognition
tend to agree more with items grouped under the Desire for intellectual independence factor,
such as active looking for information challenging one’s opinions and values, consideration of
the diﬀerent sides of an issue and desire for more than simple factual information (and vice
versa). In addition, there is a selective eﬀect of Need for Cognitive Closure for those
individuals high Need for Cognition whereby a lower Need for Cognitive Closure leads to a
higher expressed desire for intellectual independence.

3.2.3.3 Preference for familiarity and simplicity
The analysis of variance for the composite encompassing items related to Preference for
familiarity and simplicity indicates a significant main of Need for Cognitive Closure (F (2,
197) = 36.901, p < .001, ω2 = .291), which explains 29 per cent of the variance. Individuals
high in Need for Cognitive Closure express a higher agreement with items related to this
factor (M = 35.1) than those with a medium Need for Cognitive Closure (M = 28.8) and a
low Need for Cognitive Closure (M = 20.8).
Results indicate no significant main eﬀect for Need for Cognition (F (2, 197) =
0.758, n.s.) and no interaction eﬀect between Need for Cognition and Need for Cognitive
Closure (F (4, 197) = 0.89, n.s.).
Results thus indicate that individuals with a higher Need for Cognitive Closure tend
to agree more with items grouped under the Preference for familiarity and simplicity factor,
such as preferring sources that are already known, sources that provide a good summary
without providing a lot of details and not establishing information-seeking routines (and vice
versa).
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3.2.4 Summary of the results of the quantitative phase
During this quantitative phase, 206 undergraduate students completed a scale
composed of 28 items measuring self-reported aspects of information behaviour. Using factor
analysis, 24 of these items were divided into non-mutually exclusive orientations in
information behaviour: Inclination to procedural expertise, Desire for intellectual independence
and Preference for familiarity and simplicity. Analyses of variance were then used to examine
whether Need for Cognition and Need for Cognitive Closure had an impact on the three
aspects of information behaviour identified.
Results indicate that individuals with a higher Need for Cognition tend to agree more
with items grouped under the Inclination to procedural expertise factor, such as thoroughly
evaluating information sources and preferring authoritative sources. They indicate that
individuals who are high in Need for Cognition and low in Need for Cognitive Closure tend
to agree more with items grouped under the Desire for intellectual independence factor, such as
considering the diﬀerent sides of an issue. Finally, they indicate that individuals with a higher
Need for Cognitive Closure tend to agree more with items grouped under the Preference for
familiarity and simplicity factor, such as preferring sources that are already known and
establishing information-seeking routines.

Summary
The analysis of the data collected during the two phases of this project allows for
answering the research questions, which are concerned about:
1. The influence of Need for Cognition and Need for Cognitive Closure on the
information behaviour of undergraduate students; and,
2. A statistical demonstration of the influence of both traits.
Results indicate that both Need of Cognition and Need for Cognitive closure influence
several aspects of information needs, seeking, use and sharing.
Need for Cognition, as indicated by the results of the first phase, influences, first and
foremost, the general enthusiasm of individuals towards information-related activities.
Pragmatic enthusiasts and inquisitive enthusiasts, who are both high in Need for Cognition,
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enjoy performing information-related tasks. This has an impact on the number of sources
that they use, the ways in which they evaluate information and their sharing of information.
This influence is also reflected in the results of the second phase, which show that individuals
with a higher Need for Cognition tend to agree more with items grouped under the
Inclination to procedural expertise factor, such as using a variety of information sources, paying
attention to details about information sources, being persistent in the face of barriers,
questioning the accuracy of information, thoroughly evaluating information sources and
preferring authoritative sources. This is also reflected in the higher level of agreement by those
high in Need for Cognition with items grouped under the Desire for intellectual independence
factor, such as active looking for information challenging one’s opinions and values,
consideration of the diﬀerent sides of an issue and desire for more than simple factual
information.
The influence of Need for Cognitive Closure is also present in diﬀerent aspects of
information behaviour. As indicated by the results of the first phase, individuals with higher
Need for Cognitive Closure find uncertainty challenging and, for that, they rely more on
resources that are familiar to them and easy to understand. This is reflected as well in the
results of the second phase, as they show that Results that individuals with a higher Need for
Cognitive Closure tend to agree more with items grouped under the Preference for familiarity
and simplicity factor, such as preferring sources that are already known, sources that provide a
good summary without providing a lot of details and establishing information-seeking
routines. The influence of Need for Cognitive Closure is clearer when Need for Cognition is
high. This is reflected in the results of the first phase, where the contrast between participants
who are high and low in Need for Cognitive Closure is far more apparent in their behaviour
when Need for Cognition is high. When Need for Cognition is low, the minimalist side of
their information behaviour appears to take precedence. This is also reflected in the results of
the second phase, as individuals who are high in Need for Cognition and low in Need for
Cognitive Closure, more than any other participants, tend to agree more with items grouped
under the Desire for intellectual independence factor. These results are discussed in the next
chapter.
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Chapter 4: Discussion
Introduction
This project used a combination of qualitative and quantitative methods to answer
the following research question: How do variations in Need for Cognition and Need for
Cognitive Closure influence:
a. information needs in various problematic situations of undergraduate students?
b. their information seeking?
c. the ways in which they use information?
d. the ways in which they share information?
This chapter begins with the integration of the qualitative and quantitative results, which are
then interpreted in the light of the literature. The limitations of the study are then specified.

4.1 Integration of qualitative and quantitative results
Qualitative data were gathered first, through semi-structured interviews to provide
insights into the relationship between information behaviour and variations in Need for
Cognition and Need for Cognitive Closure. The results of the first phase, along with relevant
literature, were then used to build a questionnaire, which was completed in the second phase
to verify whether the influences that were suggested in the qualitative data could be
demonstrated statistically. The results of the two phases are first summarised. The influence of
Need for Cognition is then discussed, followed by that of Need for Cognitive Closure.
Discrepancies between the results of the two phases close this section.

4.1.1 Summary of the results of the two phases
The analysis of the first phase results led to the identification of four participant
profiles: inquisitive enthusiasts (high Need for Cognition, low Need for Cognitive Closure),
pragmatic enthusiasts (high Need for Cognition, high Need for Cognitive Closure), concerned
minimalists (low Need for Cognition, low Need for Cognitive Closure) and indiﬀerent
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minimalists (low Need for Cognition, high Need for Cognitive Closure). Figure 6 below
schematises these four profiles.
High Need for Cognition

Low Need for
Cognitive Closure

Inquisitive
enthusiasts

Pragmatic
enthusiasts

Concerned
minimalists

Indifferent
minimalists

High Need for
Cognitive Closure

Low Need for Cognition
Figure 6: Representation of the four canonical identified in the qualitative phase

Inquisitive enthusiasts enjoy performing information-related tasks. They find
uncertainty challenging and they like to form their own opinions. They perform extensive
information seeking, and carefully evaluate the information they consume. They do not like
information sources that are uncritical or biased towards one perspective. When they are
interested in something, they easily find a way to overcome barriers. Pragmatic enthusiasts also
enjoy performing information-related tasks, but have a discomfort with situations that
present too much information and uncertainty. To palliate that, they develop routines, keep
the information sources to a manageable number, and rely primarily on information sources
that they have already evaluated and that have served them well in the past. Indiﬀerent
minimalists display minimal interest in information seeking. They consult as few resources as
possible and do not seem to notice many details about them. They also do not appear to have
criteria for selecting information sources outside of perceived availability: they consult what is
available when they need it and do not pursue resources that are diﬃcult to access. They
prefer simple and easy information sources, and those that they already know. Finally,
concerned minimalists also display minimal interest in information seeking. They also prefer
information sources that are easy to access, consume and understand. Even if they

104

acknowledge the importance of using information sources of high quality, they do not devote
a great deal of energy to determining that quality.
The second phase of the research examined the influence of Need for Cognition and
Need for Cognitive Closure on three aspects of information behaviour, measured using a
scale developed for this study: Inclination to procedural expertise, Desire for intellectual
independence and Preference for familiarity and simplicity. For the purposes of this analysis,
individuals were divided into groups according to their level of Need for Cognition and
Need (high, medium, low) for Cognitive Closure (high, medium, low).
The results indicate that individuals with a higher Need for Cognition are more likely
to endorse as representing their own attitudes and practices items grouped under the
Inclination to procedural expertise factor (e.g., using a variety of information sources, paying
attention to details about information sources, being persistent in the face of barriers,
questioning the accuracy of information, thoroughly evaluating information sources and
preferring authoritative sources). The results also indicate that individuals with a higher Need
for Cognition are more likely to endorse as representing their own attitudes and practices
items grouped under the Desire for intellectual independence factor (e.g., active looking for
information challenging one’s opinions and values, consideration of the diﬀerent sides of an
issue, desire for more than simple factual information).
Individuals with a higher Need for Cognitive Closure are more likely to endorse as
representing their own attitudes and practices items grouped under the Preference for
familiarity and simplicity factor (e.g., preferring sources that are already known and sources
that provide a good summary without providing a lot of details). In addition, Need for
Cognitive Closure has an impact on Desire for intellectual independence, but only for those
who are also high in Need for Cognition. Specifically, amongst this group those with a lower
Need for Cognitive Closure are more likely to endorse as representing their own attitudes
and practices items grouped under this factor.
The following section presents the influence of Need for Cognition on specific aspects
of information behaviour.
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4.1.2 Influence of Need for Cognition
The results of the first phase divided participants into enthusiasts and minimalists
according to their level of Need for Cognition. This distinction is perceptible in the four
aspects of information behaviour included in the research question: information needs,
information seeking, information use and information sharing. Enthusiasts like to engage in
information-related activities. They express complex and numerous information needs,
perform extensive information seeking and evaluate thoroughly information sources. They
recall extensive details about information sources. They like to share information on a topic
with which they are engaged with people around them. In contrast, minimalists display no
particular enthusiasm for information-related activities. Their information needs are few and
simple and their information seeking is minimal: they tend to consult only easily accessible
sources. Their evaluation of information sources is also minimal and they do not remember
details about information sources. Table 13 below synthesises the diﬀerences observed in the
four aspects of information behaviour for high and low Need for Cognition during the
qualitative phase.
Table 13
Observed eﬀects of Need for Cognition on information behaviour during the qualitative phase
Aspects of information
behaviour
Problematic situation and
information needs

Information seeking

Information use

Information sharing

High Need for Cognition

Low Need for Cognition

- Enthusiasm for informationrelated activities
- Complex information needs
- Numerous information needs
- Extensive information seeking
- Consultation of a wide variety
of information sources
- Overcoming of barriers
- Evaluation of information
sources
- Detailed memories of details
about information sources
- Enthusiasm for informationrelated activities
- Complex information needs
- Numerous information needs

- No perceptible enthusiasm for
information-related activities
- Simple information needs
- Few information needs
- Minimal information seeking
- Consultation of easily
accessible sources
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- Minimal evaluation of
information sources
- Vague memories about
information sources.
- No perceptible enthusiasm for
information-related activities
- Simple information needs
- Few information needs

In the results of the second phase, Need for Cognition has a significant eﬀect on the
Inclination to procedural expertise, which is characterised by a self-identified “natural
inclination” towards looking for information and the development of many questions when
interested in something. This orientation is also characterised by elements that, traditionally,
have been valued by instructors and information professionals alike to be characteristic of
“good information behaviour”: using a variety of information sources, paying attention to
details about information sources, being persistent in the face of barriers, questioning the
accuracy of information, thoroughly evaluating information sources and preferring
authoritative sources.
In the results of the second phase, Need for Cognition has also a significant eﬀect on
the Desire for intellectual independence, which is characterised by developing numerous
information needs, a preference for finding information on one’s own rather than asking for
help and a non-avoidance of complicated sources. It is also characterised by elements that are
linked to critical thinking and intellectual independence, such as active looking for
information challenging one’s opinions and values, consideration of the diﬀerent sides of an
issue and desire for more than simple factual information.
The results of the two phases indicate that the influence of Need for Cognition, in
comparison with Need for Cognitive Closure, on information behaviour is the strongest and
the most obvious. During the analysis of the results of the first phase, the opposition of
enthusiasts and minimalists was, by far, the most evident. This is reflected in the results of the
second phase, where Need for Cognition has the strongest eﬀect size on the Inclination to
procedural expertise (23%) and the Desire for intellectual independence (18%), the two strongest
factors. In contrast, the influence of Need for Cognitive Closure, which is discussed in the
next section, is less evident.

4.1.3 Influence of Need for Cognitive Closure
In the results of the first phase, there is no clear distinction between individuals who
are high and low in Need for Cognitive Closure. Individuals who are low in Need for
Cognitive Closure show varied information behaviours, and there appears to be no general
107

pattern that describes their behaviours and choices. Individuals who are high in Need for
Cognitive Closure, by contrast, show distinctive and consistent patterns in their information
behaviour. Participants who are high in Need for Cognitive Closure are overwhelmed by
large amounts of information and they express uneasiness towards abstract or ill-defined
information needs. They prefer familiar sources, tertiary sources and sources that are easy to
use. They do not like sources that conflict with their existing views or sources that present
multiple perspectives. They like to share their opinions. Table 14 below synthesises the
diﬀerences observed in the four aspects of information behaviour for high and low Need for
Cognitive Closure during the qualitative phase.
Table 14
Observed eﬀects of Need for Cognitive Closure on information behaviour during the qualitative
phase
Aspects of information
behaviour
Problematic situation and
information needs

Information seeking

Information use
Information sharing

High Need for
Cognitive Closure
- Overwhelmingness by a lot of
information
- Uneasiness towards abstract or
ill-defined information needs
- Preference for familiar sources
- Preference for tertiary sources
- Preference for sources that are
easy to use
- Disdain for sources that
conflict with one’s view
- Disdain for sources that
present many opinions.
- Opinion made from a few
information sources
- Interest in sharing opinions

Low Need for
Cognitive Closure
- No generalisation

- No generalisation

- No generalisation
- Diﬃculty to have an opinion

In the results of the second phase, Need for Cognitive Closure has a significant
relationship with the Preference for familiarity and simplicity, which is characterised by
elements related to an information environment that is easy to approach: sources that are
already known and sources that provide a good summary without providing a lot of details. It
is also characterised by being overwhelmed by a lot of information and no more information
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seeking once an answer is found. Finally, this factor is characterised by a non-reluctance to
share opinions and a non-following of established information-seeking routines.
In the results of the second phase, when Need for Cognition is high, Need for
Cognitive Closure has also a significant simple main eﬀect on the Desire for intellectual
independence, which is characterised by developing numerous information needs, a preference
for finding information on one’s own rather than asking for help and a non-avoidance of
complicated sources. It is also characterised by elements that are linked to critical thinking
and intellectual independence, such as active looking for information challenging one’s
opinions and values, consideration of the diﬀerent sides of an issue and desire for more than
simple factual information. When Need for Cognition is low, Need for Cognitive Closure no
eﬀect on the Desire for intellectual independence factor.
The results of the two phases also indicate a lesser importance of the trait, in
comparison to Need for Cognition, in its influence on information behaviour. In the results
of the first phase, there is no clear distinction between individuals who are high and low in
Need for Cognitive Closure. This is reflected in the results of the second phase, where Need
for Cognitive Closure has a significant simple main eﬀect on the Desire for intellectual
independence only when Need for Cognition is high. Need for Cognitive Closure explains 29
per cent of the variance of the Preference for familiarity and simplicity factor, the weakest of
the three interpretable factors.

4.1.4 Discrepancies between the two phases
There are some discrepancies that arose between the results of the two phases. Some
items, which were removed from the analysis of the second phase, would have been
influenced by Need for Cognition or Need for Cognitive Closure according to the results of
the first phase. Also, one item is not endorsed by participants of the second phase in
accordance with the results of the first phase.
The three following items were excluded from the analysis of the second phase (see
3.2.2 for the explanation of the non-inclusion of these items in the factor structure):
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•

Item5: “Knowing what regular people have to say about an issue is as important as
hearing from experts.” This item would have been influenced by Need for Cognition
according to the results of the first phase. Minimalists, indeed, appear to prefer
hearing from lay people. The phrasing of this item might have been problematic.

•

Item 14: “I avoid information that is biased.” This item would have been influenced
by Need for Cognitive Closure according to the results of the first phase. Indeed,
individuals who are high in Need for Cognitive Closure prefer information sources
that confirm their opinions. It is possible that individuals who are high in Need for
Cognitive Closure do not realise that they prefer information sources that confirm
their opinions. The phrasing of this item might have also been problematic.

•

Item 16: “It is important for me to find an answer, not necessarily the best one.” This
item would have been influenced by Need for Cognitive Closure according to the
results of the first phase. Indeed, for individuals who are high in Need for Cognitive
Closure, finding an answer appears to be more important than finding the best one.
It is possible that individuals who are high in Need for Cognitive Closure do not
realise that the first answer that they find might not be the best one.
One item, which was included in the analysis of the second phase, was not endorsed

by the participants of the second phase as representing their own attitudes and practices in
accordance with the results of the first phase.
•

Item 24: “I follow established routines when looking for information.” In the first
phase, participants who were high in both Need for Cognitive Closure and Need for
Cognition described established routines when looking for information on numerous
occasions. In the second phase, this item characterised the Preference for familiarity
and simplicity factor and has a strong negative loading. This indicates that individuals
with a high Need for Cognitive Closure, who have a higher endorsement of items
grouped under this factor, do not indicate following established routines when
looking for information. It is possible that these individuals described routines
without being aware that they are following routines.
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4.2 Interpretation of the results in light of the literature
The results of the two phases indicate an influence of Need for Cognition and Need
for Cognitive Closure on specific aspects of information behaviour. This section reviews those
results in light of the influence of both traits described in the literature. The influence of
Need for Cognition is discussed first, followed by that of Need for Cognitive Closure.

4.2.1 Influence of Need for Cognition
The literature indicates that individuals with a high Need for Cognition are more
likely to engage in information seeking activities than are individuals with a low Need for
Cognition (Cacioppo et al. 1996, 239–244). They are also more likely to generate more
thoughts and engage more in metacognition (Petty et al. 2009; Petty et al. 2007). This is
reflected clearly in the results of the first phase: enthusiasts, who are high in Need for
Cognition, engage in more information-seeking activities than minimalists. None of the three
factors identified in the second phase specifically describes this reality. The Desire for
intellectual independence factor, however, hints in that direction.
An individual with a higher Need for Cognition seeks more information, evaluates
more thoroughly the quality of the information found, is more likely to rely on all of the
pertinent information (as opposed to relying on simple cues) and uses a wider variety of
information sources, including sources that were previously unknown (Cacioppo et al. 1996,
239; Petty et al. 2009). This is reflected clearly in the results of both phases, especially for the
thorough evaluation of the information found. In the results of the first phase, enthusiasts
evaluate information with clear criteria, while minimalists either perform a superficial
evaluation or rely only on criteria such as perceived accessibility and easiness of use. This is
triangulated in the results of the second phase, for individuals with a high Need for
Cognition have a higher agreement with items grouped under the Inclination to procedural
expertise, which is defined by items such as paying attention to details about information
sources, questioning the accuracy of information and thoroughly evaluating information
sources.
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When informing themselves, individuals with a high Need for Cognition tend to
consume more news, as they enjoy being exposed to diverse points of view and deliberate
about problems (Tsfati and Capella 2005). This is reflected in the results of the first phase,
where enthusiasts consume more news than minimalists. None of the items in the information
behaviour scale were designed to measure that reality. The higher agreement of individuals
with high Need for Cognition with the Desire for intellectual independence factor indicates
that they enjoy being exposed to diverse points of view more than do those who are low in
Need for Cognitive Closure.
Lastly, the literature indicates that individuals with a high Need for Cognition are
likely to reject simple messages and individuals with low Need for Cognition are likely to
reject complex messages (Bakker 1999; Williams-Piehota et al. 2003; Wheeler et al. 2005).
This is partially reflected in the results. In the results of the first phase, on the one hand,
minimalists do reject easily sources that appear complicated. On the other hand, enthusiasts
do not reject simple messages. None of the three factors identified in the second phase
specifically describes this reality. The Desire for intellectual independence factor, however, hints
in that direction.
In summary, the influence of Need for Cognition on aspects of information
behaviour described in the literature are reflected in the results of both phases. The results,
particularly, strongly indicate an influence of Need for Cognition on the evaluation of
information sources. The influence of Need for Cognitive Closure is discussed in the next
section.

4.2.2 Influence of Need for Cognitive Closure
The literature indicates that individuals with a high Need for Cognitive Closure are
likely to consult a lower number of information sources before reaching a judgement, to rely
more on early or incomplete information and to prefer information sources that are familiar
to them (Kruglanski and Fishman 2009, 345–347). This is clearly reflected in the results of
both phases. Individuals who are high in Need for Cognitive Closure, in the first phase,
prefer familiar sources, tertiary sources and sources that are easy to use. They also prefer
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sources that confirm their opinions and dislike sources that present many points of view. This
is supported by the results of the second phase, for individuals who have a high Need for
Cognitive Closure have a higher agreement with items grouped under the Preference for
familiarity and simplicity factor. This factor is defined by two components: (1) a preference
for sources that are already known and sources that provide a good summary without
providing a lot of details, and (2) being overwhelmed by a lot of information (and stopping
to look for information once an answer is found.
The literature also indicates that individuals with a high Need for Cognitive Closure
tend to show more confidence in their opinions and decisions (Kruglanski and Fishman
2009, 345). They also tend to rely more on stereotypes and consensual information
(Kruglanski and Fishman 2009, 346, 349; Webster and Kruglanski 1994, 1050) and tend to
prefer abstract information, which can be applied across a variety of situations (Kruglanski
and Fishman 2009, 347–348). This is partially reflected in the results of both phases. The
results of the first phase indicate that individuals who are high in Need for Cognitive Closure
show great confidence in their opinions. When they are looking for information, they
actively look for information that will confirm their viewpoint. They also prefer information
sources that present a consensual view. This is partially triangulated by the results of the
second phase, for individuals who have a High Need for Cognitive Closure and a High Need
for Cognition—the pragmatic enthusiasts of the first phase—show a lesser agreement with
items grouped under the Desire for intellectual independence factor than those who are high in
Need for Cognition and low in Need for Cognitive Closure—the inquisitive enthusiasts of the
first phase. This factor is defined by looking actively for information challenging one’s
opinions and values and considering the diﬀerent sides of an issue. This triangulation is only
partial, as individuals who are low in Need for Cognition—the minimalists of the first
phase—show an even lesser agreement with items grouped under this factor. Furthermore,
they cannot be distinguished in their agreement for these items according to their Need for
Cognitive Closure. The results of the first phase also indicated that individuals with a high
Need for Cognitive Closure were more likely to share their opinions. This is triangulated by
the results of the second phase, for individuals with a high Need for Cognitive Closure show
a higher agreement with items grouped under the Preference for familiarity and simplicity
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factor, which is defined by a non-reluctance to give an opinion before reaching full
understanding of an issue and not keeping one’s opinions to oneself. The results do not show
a preference for abstract information.
In summary, the influence of Need for Cognitive Closure on aspects of information
behaviour described in the literature are well represented in the results of both phases. The
results, particularly, strongly indicate an influence of Need for Cognitive Closure on the
preference for familiar information sources and information sources that are easy to use. They
also indicate a preference for consensual sources and sources conforming to one’s opinions.

4.2.3 Two kinds of enthusiasts
Need for Cognition and Need for Cognitive Closure are two distinct constructs
between which exists a low negative correlation (Petty and Jarvis, 1996; Webster and
Kruglanski, 1994, 1055), which means that, when the level of one increases, the level of the
other one decreases. Therefore, it is more likely that individuals high in Need for Cognition
are low in Need for Cognitive Closure, and vice versa. The fact that the correlation is low
means that this regularity is not strong: there are individuals who are high in both traits and
others that are low in both traits.
Both traits measure, amongst other things, motives for seeking and using
information. Profiles of individuals with a low Need for Cognition and those with a high
Need for Cognitive Closure present similarities in that they are likely to limit their
information seeking to a few familiar sources. This similar behaviour, though, is triggered by
diﬀerent reasons. As Need for Cognition is process-oriented (taking pleasure in a cognitive
task), individuals who are low in this trait limit their information seeking because it is a chore
for them. As Need for Cognitive Closure is goal-oriented (need for a well-organised world),
in contrast, individuals who are high in this trait minimise their information seeking to reach
closure as quickly as possible.
The distinction, according to levels of Need for Cognitive Closure, between
individuals who are high in Need for Cognition—the inquisitive enthusiasts and pragmatic
enthusiasts of the first phase—was not anticipated and is interesting in that respect.
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The results of the two phases having been integrated and discussed in the light of the
literature, the next section exposes the limitations of the study.

4.3 Limitations of the study
This project possesses potential methodological limitations. These concern the
generalisation of the results, the bias of the researcher during the qualitative phase and
elements linked to the development and testing of the scale in the second phase.
The first limitation is linked to the generalisation of the results. The constructivist
approach followed in the first phase seeks an analytical transferability rather than a statistical
generalisation (Miles, Huberman and Saldaña 2014, 314). The results characterised 20
undergraduate students at a large university in South-western Ontario. The triangulation
with the results of the second phase allows for a greater transferability, but not, due to the
sampling method used, for a statistical generalisation amongst the general undergraduate
population.
A second limitation is linked to the inherent bias of the researcher in the analysis of
the qualitative results (Miles, Huberman and Saldaña 2014, 296–298; Patton 2015, 57–58).
The researcher, who is a trained librarian and a university instructor, has a high Need for
Cognition and low Need for Cognitive Closure. These characteristics influence the ways in
which he perceived how information sources should be sought and used, and his views of
those who do not act according to his standards—the minimalists of the first phase.
A third limitation is linked to the information behaviour scale used in the second
phase. This scale, being a first attempt to create an inventory of information behaviour,
remains imperfect. Some items, despite the eﬀorts of the researcher, did not have an optimal
phrasing. Some concepts, such as the point of saturation when looking for information,
should also have been included. Some concepts, of which individuals might not even be
aware, such as having routines or using biased sources, proved to be diﬃcult to be measured
using this instrument. An ideal scale development would have included many more items
and kept only the items that were most interesting statistically (Furr 2011). That would have
required a larger sample for the second phase, which, considering the diﬃculty experienced
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to reach the current size, would have been diﬃcult to obtain. In the same vein, the size of the
sample of the second phase is qualified as “fair” (MacCallum et al. 1999, 84), and a larger
sample would have been better.

Summary
The results of the two phases indicate an influence of Need for Cognition and Need
for Cognitive Closure on the ways in which information is needed, sought, used and shared
in the sample of undergraduate students.
Individuals with a high Need for Cognition are more likely to engage in information
seeking activities than are individuals with a low Need for Cognition. They seek more
information, evaluate more thoroughly the quality of the information found, are more likely
to rely on all of the pertinent information and use a wider variety of information sources,
including sources that were previously unknown. Individuals with a high Need for Cognition
are also more likely to develop numerous information needs, to prefer finding information on
their own rather than asking for help and not to avoid of complicated sources. They are more
likely to look actively for information challenging their opinions and values and sources that
present of various sides of an issue.
Individuals with a high need for Cognitive Closure prefer information sources that
are easy to use. They also indicate a preference for consensual sources and sources conforming
to their opinions. If they are high in Need for Cognition, individuals who are low in
Cognitive Closure are also more likely to develop numerous information needs, to prefer
finding information on their own rather than asking for help and not to avoid complicated
sources. They are more likely to look actively for information challenging their opinions and
values and sources that present of various sides of an issue. These influences, for the most
part, are congruent with the influence of Need for Cognition and Need for Cognitive
Closure described in the literature on the two traits.
In accordance with other studies about the information behaviour of undergraduate
students, online sources and personal sources are the preferred sources of information.
However, individuals who are high in Need for Cognition, especially if they are also low in
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Need for Cognitive Closure, report using sources not typically used by undergraduate
students, such as databases and journal articles. Contrary to studies reporting that
undergraduate students do not evaluate information sources according to their quality, the
results of this study indicate that the evaluation of information sources is a major diﬀerence
between individuals who are high and low in Need for Cognition. Those who are high in
Need for Cognition thoroughly evaluate their information sources while such evaluation is
minimal or non-existent in individuals who are low in Need for Cognition.
This section also discusses the potential methodological limitations of this study.
These concern the generalisation of the results, the bias of the researcher during the
qualitative phase and elements linked to the development and testing of the scale in the
second phase.
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Conclusion
This final chapter first presents a summary of the research project. The theoretical,
methodological and practical contributions are then exposed. Finally, future research avenues
are explored.

Summary of the research project
This thesis explored the influence on information behaviour of two personality traits:
Need for Cognition (Cacioppo and Petty 1982), which is the tendency to enjoy and engage
in cognitive eﬀorts, and Need for Cognitive Closure (Kruglanski 1989), which is the
preference for unambiguous information over uncertain or ambiguous information. This
study aimed to demonstrate how variations in the two trait influence the information
behaviour of undergraduate students. Specifically, it focused on how they influence:
a. Information needs in various problematic situations of undergraduate students?
b. Their information seeking?
c. The ways in which they use information?
d. The ways in which they share information?
To investigate these questions, a mixed-methods design was conceived, in accordance
with the pragmatist paradigm, which postulates that there are both multiple and singular
realities and that both qualitative and quantitative methods can be used to collect data in
order to answer research questions. To allow for methodological triangulation, data were
collected through in-depth interviews and the administration of an information behaviour
scale. During the first phase, 20 undergraduate students were interviewed about their
information behaviour related to their schoolwork and a current news event, using the critical
incident technique. Using the constant comparison technique, the information behaviours
described by participants were contrasted with their levels of Need for Cognition and Need
for Cognitive Closure. Results of this first phase, along with relevant literature, served to
develop an information behaviour scale that was used during the second phase of the study.
In the second phase, 206 undergraduate students completed the information behaviour scale
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and standard measures of Need for Cognition and Need for Cognitive Closure. Results of the
information behaviour scale were subjected to a factor analysis to identify diﬀerent aspects of
information behaviour (inclination to procedural expertise, desire for intellectual
independence and preference for familiarity and simplicity). Individual scores on each factor
were then used as the dependent measures in a series of two-factor analyses of variance with
Need for Cognition (high, medium, low) and Need for Cognitive Closure (high, medium,
low) as independent variables. Throughout this project, quality measures were implemented,
including the observation of a research protocol.
Need for Cognition, as indicated by the results of the first phase, influences the
general enthusiasm of individuals towards information-related activities. This has an impact
on the number of sources that are used, the ways in which information is evaluated and how
information is shared. This influence is also reflected in the results of the second phase, which
show that individuals with a higher Need for Cognition show a greater tendency to adhere to
standard and well-received practices for information seeking (e.g., using a variety of
information sources, paying attention to details about information sources, being persistent
in the face of barriers, questioning the accuracy of information, thoroughly evaluating
information sources and preferring authoritative sources).
In contrast, the results of the first phase indicate that individuals high in Need for
Cognitive Closure find uncertainty challenging and tend to rely more on resources that are
familiar to them and easy to understand. This is reflected as well in the results of the second
phase, as they show that these individuals tend to prefer familiarity and simplicity (e.g.,
preferring sources that are already known, sources that provide a good summary without
providing a lot of details and establishing information-seeking routines).
The results also suggest an interaction between these two traits in their influence on
information behaviour, which was not anticipated from the description of the two traits in
the literature. In the second phase results, individuals who are high in Need for Cognition
and low in Need for Cognitive Closure, more than any other participants, show a greater
desire for intellectual independence in their information-seeking activities, actively looking
for information challenging their opinions and values, considering the diﬀerent sides of an
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issue and seeking more than simple factual information. This finding is consistent with the
results of the first phase, in which a selective contrast of individuals high in both Need for
Cognition and Need for Cognitive Closure with those high in Need for Cognition and low
in Need for Cognitive Closure revealed that the latter show a greater focus on intellectual
independence in their information behaviour.

Contributions
This thesis brings theoretical, methodological and practical contributions to
information science.

Theoretical contributions
From a theoretical viewpoint, this thesis supports the importance of the influences of
individual diﬀerences on information behaviour, not only in the ways in which individuals
seek information, but also in their information needs and the ways in which they use and
share information. As has been widely demonstrated in the literature, information behaviour
is influenced by diﬀerent contexts. At the same time, as demonstrated in this thesis and
elsewhere (e.g. Heinström 2010), there exist individual diﬀerences that also have an influence
on people’s interactions with information. For instance, the results of this thesis indicate that
some people select information sources using criteria, such as familiarity and concordance
with one’s viewpoint, which go beyond those that have been traditionally used in
information science. This thesis focuses on two individual diﬀerences: Need for Cognition
and Need for Cognitive Closure. The results reaﬃrm that there are patterns of information
behaviour which transcend context, and reiterate the importance of keeping in mind Lewin’s
(1936) dictum that a behaviour is a function of both the person and his or her environment.

Methodological contributions
From a methodological viewpoint, the mixed-methods design which was used in this
thesis to study information behaviour brought rich and interesting results, especially with
respect to the quantitative phase, which diﬀers from traditional constructivist approaches.
Also, the information behaviour scale which was developed and tested during the second
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phase produced significant statistical results and allowed for triangulating qualitative results.
This scale, while certainly not perfect, is a first step in building an information behaviour
inventory. It can be used and improved by other scholars to study other aspects of
information behaviour.

Practical contributions
From a practical viewpoint, librarians and other information professionals know
that people diﬀer in their needs and preferences when it comes to information. This research
identifies patterns that can actually be anticipated, patterns which would make users prefer
diﬀerent types of information sources and diﬀerent kinds of help. By fostering an
understanding that the information sources that appear the best for librarians, who tend to
favour authoritative and balanced sources, might not be those that will satisfy the needs of
their patrons, this work can help to guide reference practices and information literacy
initiatives. It could also improve the quality and eﬀectiveness of reference interactions,
especially in contexts where users have varied profiles, such as in the delivery of health
information.

Future research
The thesis was a first step in developing an information behaviour inventory. To
further this endeavour, a complete scale development process will be needed, with a larger
pool of items and a greater number of participants. It would also be interesting to extend the
range of aspects of information behaviour included to information organising, making the
scale usable to those who, for instance, study the organisation of personal information. It
would also be interesting to use this scale in contexts where users have varied profiles, such
health or financial information. It would also be interesting to revisit information behaviour
models and theories of information behaviour that are commonly used in information
behaviour research in light of the findings of this project.
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Appendix A: Measure of Need for Cognition
1. Instructions
Indicate how much you think each statement describes you on a scale of 1 to 7,
where 1=not like me at all, 7=describes me perfectly.
2. Scale
Table 15
Abridged version of the Need for Cognition Scale
(Cacioppo, Petty and Kao 1984)

Item
number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Item wording
I would prefer complex to simple problems.
I like to have the responsibility of handling a situation that requires a lot of thinking.
Thinking is not my idea of fun.*
I would rather do something that requires little thought than something that is sure to
challenge my thinking abilities.*
I try to anticipate and avoid situations where there is likely a chance I will have to think in
depth about something.*
I find satisfaction in deliberating hard and for long hours.
I only think as hard as I have to.*
I prefer to think about small, daily projects to long-term ones.*
I like tasks that require little thought once I’ve learned them.*
The idea of relying on thought to make my way to the top appeals to me.
I really enjoy a task that involves coming up with new solutions to problems.
Learning new ways to think doesn’t excite me very much.*
I prefer my life to be filled with puzzles that I must solve.
The notion of thinking abstractly is appealing to me.
I would prefer a task that is intellectual, diﬃcult, and important to one that is somewhat
important but does not require much thought.
I feel relief rather than satisfaction after completing a task that required a lot of mental
eﬀort.*
It’s enough for me that something gets the job done; I don’t care how or why it works.*
I usually end up deliberating about issues even when they do not aﬀect me personally.

3. Computing information
The scoring for items 3, 4, 5, 7, 8, 9, 12, 16 and 17 needs to be reversed.

Appendix B: Measure of Need for Cognitive Closure
1. Instructions
Indicate how much you think each statement describes you on a scale of 1 to 7,
where 1=not like me at all, 7=describes me perfectly.
2. Scale
Table 16
Abridged version of the revised Need for Closure Scale
(Webster and Kruglanski 1994; revised by Roets and Van Hiel 2007; 2011)

Item
number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Item wording
I don't like situations that are uncertain.
I dislike questions which could be answered in many diﬀerent ways.
I find that a well ordered life with regular hours suits my temperament.
I feel uncomfortable when I don't understand the reason why an event occurred
in my life.
I feel irritated when one person disagrees with what everyone else in a group
believes.
I don't like to go into a situation without knowing what I can expect from it.
When I have made a decision, I feel relieved.
When I am confronted with a problem, I’m dying to reach a solution very
quickly.
I would quickly become impatient and irritated if I would not find a solution to a
problem immediately.
I don't like to be with people who are capable of unexpected actions.
I dislike it when a person's statement could mean many diﬀerent things.
I find that establishing a consistent routine enables me to enjoy life more.
I enjoy having a clear and structured mode of life.
I do not usually consult many diﬀerent opinions before forming my own view.
I dislike unpredictable situations.

Facet
scales
4
5
1
4
5
2
3
3
3
2
4
1
1
5
2

3. Computing information
No scoring needs to be reversed.
Facet scales are as follow: 1 = order, 2 = predictability, 3 = decisiveness (revised scale),
4 = ambiguity, 5 = closed-mindedness.
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Appendix C: Demographic questionnaire
1. Are you:
o Male
o Female
2. In what year of study are you? ________
3. In what faculty, school or aﬃliated college do you study?
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Arts and Humanities
Don Wright Faculty of Music
Education
Engineering
Health Sciences
Information and Media Studies
Law
Richard Ivey School of Business
Schulich School of Medicine & Dentistry
Science
Social Science
Brescia University College
Huron University College
King’s University College
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Appendix D: Recruitment poster for the qualitative phase

Research study:
Motivations to look for information

Principal investigator
Dr. Jacquelyn Burkell, Associate Professor
Research assistant
Alexandre Fortier, Doctoral student

Undergraduate students (18 and over) are needed for a study examining the relationship
between cognitive style characteristics and information practices.
This project aims to demonstrate how variations in two personality traits (Need for
Cognition and Need for Cognitive Closure) influence the ways in which individuals seek
and use information, especially in the context of news consumption.
In the context of an interview, participants will be asked to describe two recent situations
where they felt they needed information. One of these situations will be related to their
schoolwork and the other one to a current news event.
Participants in this study will receive 20 $ as compensation for their time.
If you would like more information about this study, please scan the quick response code
or contact:
Alexandre Fortier
Email: afortie@uwo.ca
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Appendix E: Interview guide
Introduction
Thanking
Reminders about the project
•

This research project, titled “The influence of Need for Cognition and Need for
Cognitive Closure on information behaviour”, is conducted as a part of the doctoral
program in library and information science under the supervision of Dr. Jacquelyn
Burkell.

•

Its objective is to demonstrate how variations in Need for Cognition and Need for
Cognitive Closure influence the information behaviour of undergraduate students.

Presentation of the confidentiality agreement and the consent form
•

The interviewer reads the consent form to the participant, oﬀers to answer his or her
questions and asks the participant to sign the form.

•

The interviewer asks permission to record the interview to the participant.

•

The interviewer informs the participant that he or she can stop him at any point to
ask for clarification and that he or she is free not to answer a question or to stop the
interview at any point.

Presentation of the unfolding of the interview
•

The interviewer tells the participant that the interview should last about one hour.

•

The interviewer indicates to the participant that there are no right or wrong answers
and that these are related to his or her own situations, about which he or she is the
expert.

•

The interviewer indicates to the participant that he will ask him or her to think about
two recent situations where they needed information, one of them being about his or
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her schoolwork and the other about a current news event. The participant will have to
describe the context of this situation and the information needs that were related. He
or she will then have to describe the information sources that were used to answer
these needs and how the information was used.
•

The interviewer tells the participant that, after the interview, he or she will have to fill
a questionnaire about Need for Cognition and Need for Cognitive Closure and a
demographic questionnaire.

Questions on a situation related to the participant’s schoolwork
•

I will now ask you think about a recent situation where you needed information in
relation to your schoolwork. Please take as much time as you need to think about it
and tell me when you are ready.

1.

Could you describe me this situation?

2.

What questions were you asking yourself when you were in this situation?

3.

How diﬃcult did the resolution of the problem appear to you?

4.

How important was it for you to solve that problem?

5.

How were you feeling in regard to this situation?

6.

Can you tell me what information sources you consulted to find the answers to your
question? (Is it all the sources you consulted?)

7.

Is the order in which you just presented me the information sources the order in which
you consulted them?

8.

(If not, in what order did you consult them?)

9.

Are there information sources about which you thought, but did not consult?

10.

(If yes, what are these sources and why did you not consult them?

11.

Are there information sources that you tried to consult without being able to do so?

12.

(If yes, what are these sources and what impeded you from consulting them?)
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13.

What answers were you hoping to find in consulting the information sources you
consulted?

14.

Where did you find your answer? (It may come from more than one place.)

15.

How complete was that answer for you?

16.

How did you use the information?

17.

How did you use the information?

Questions on a situation related to current news events
•

I will now ask you think about a recent situation where you needed information in
relation to a current news event. Please take as much time as you need to think about
it and tell me when you are ready.

18.

Could you describe me this situation?

19.

What questions were you asking yourself when you were in this situation?

20.

How diﬃcult did the resolution of the problem appear to you?

21.

How important was it for you to solve that problem?

22.

How were you feeling in regard to this situation?

23.

Can you tell me what information sources you consulted to find the answers to your
question? (Is it all the sources you consulted?)

24.

Is the order in which you just presented me the information sources the order in which
you consulted them?

25.

(If not, in what order did you consult them?)

26.

Are there information sources about which you thought, but did not consult?

27.

(If yes, what are these sources and why did you not consult them?

28.

Are there information sources that you tried to consult without being able to do so?

29.

(If yes, what are these sources and what impeded you from consulting them?)
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30.

What answers were you hoping to find in consulting the information sources you
consulted?

31.

Where did you find your answer? (It may come from more than one place.)

32.

How complete was that answer for you?

33.

How did you use the information?

34.

How did you share the information?

Questionnaires
•

I will now ask you to fill a questionnaire about Need for Cognition and Need for
Cognitive Closure and a demographic questionnaire. I would like to remind you that
you are free not to answer a question.

Conclusion
Thanking
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Appendix F: Note-taking sheet
Code of the participant:

________________________________________________

Date of the interview:

________________________________________________

Starting time:

________________________________________________

Ending time:

________________________________________________

Name of the interviewer:

Alexandre Fortier

Questions on a situation related to:
o the participant’s schoolwork
o current news events
1.

Could you describe me this situation?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

2.

What questions were you asking yourself when you were in this situation?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

IX

3.

How diﬃcult did the resolution of the problem appear to you?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

4.

How important was it for you to solve that problem?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

5.

How were you feeling in regard to this situation?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

6.

Can you tell me what information sources you consulted to find the answers to your
question? (Is it all the sources you consulted?)
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

X

7.

Is the order in which you just presented me the information sources the order in which
you consulted them?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

8.

(If not, in what order did you consult them?)
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

9.

Are there information sources about which you thought, but did not consult?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

10.

(If yes, what are these sources and why did you not consult them?)
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

XI

11.

Are there information sources that you tried to consult without being able to do so?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

12.

(If yes, what are these sources and what impeded you from consulting them?)
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

13.

What answers were you hoping to find in consulting the information sources you
consulted?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

14.

Where did you find your answer? (It may come from more than one place.)
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

XII

15.

How complete was that answer for you?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

16.

How did you use the information?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

17.

How did share the information?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

Questions on a situation related to:
o the participant’s schoolwork
o current news events
18.

Could you describe me this situation?
___________________________________________________________________
___________________________________________________________________

XIII

___________________________________________________________________
___________________________________________________________________
19.

What questions were you asking yourself when you were in this situation?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

20.

How diﬃcult did the resolution of the problem appear to you?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

21.

How important was it for you to solve that problem?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

22.

How were you feeling in regard to this situation?
___________________________________________________________________
___________________________________________________________________

XIV

___________________________________________________________________
___________________________________________________________________
23.

Can you tell me what information sources you consulted to find the answers to your
question? (Is it all the sources you consulted?)
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

24.

Is the order in which you just presented me the information sources the order in which
you consulted them?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

25.

(If not, in what order did you consult them?)
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

26.

Are there information sources about which you thought, but did not consult?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

XV

27.

(If yes, what are these sources and why did you not consult them?)
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

28.

Are there information sources that you tried to consult without being able to do so?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

29.

(If yes, what are these sources and what impeded you from consulting them?)
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

30.

What answers were you hoping to find in consulting the information sources you
consulted?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

XVI

31.

Where did you find your answer? (It may come from more than one place.)
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

32.

How complete was that answer for you?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

33.

How did you use the information?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________

34.

How did you share the information?
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
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Appendix G: Ethics certificate for the qualitative phase
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Appendix H: Letter of information for the qualitative
phase

LETTER OF INFORMATION

Research study
The influence of Need for Cognition and Need for Cognitive Closure on information
behaviour
Principal investigator
Dr. Jacquelyn Burkell, Associate Professor
Research assistant
Alexandre Fortier will assist in recruitment, data collection, transcription, analysis and
dissemination of results.
Purpose of this study
This study aims to demonstrate how variations in Need for Cognition and Need for
Cognitive Closure influence information behaviour, with regard to undergraduate
students’ schoolwork and everyday news consumption.
Procedures for this study
This research involves discussion with adults regarding the ways in which they seek and
use information. Should you agree to participate in this study, you will participate in an
interview where you will be asked to recall two recent situations where you felt you
needed information. One of these situations will be related to your schoolwork and the
other one to a current news event. Starting with this situation, you will be asked to
share the information needs that originated from this situation, you information seeking
process and the use you made of the information found. Interviews will be recorded,
with participants’ consent, for transcribing purposes and all identifying information will
be removed from the transcripts.
Risks and Benefits
There are no known risks associated with participation in this study. You will not benefit
directly from participating in this study, but, in the future, the study might help us to
XIX

understand how information behaviour can be influenced by personality traits, such as
Need for Cognition and Need for Cognitive Closure.
Anonymity and Confidentiality
Participation in this study is voluntary. You may refuse to participate or withdraw from
the study at any time, without any effect on you. All information will be kept strictly
confidential. Pseudonyms will be used to identify participants in transcripts and no
names or identifying information will be included in any reports or publications. Audio
recordings, transcripts of those recordings, and the master list that links pseudonyms
and audio recordings will be kept in a locked cabinet in the office of the principal
investigator. They will be stored for five years after the results of the study have been
published, and then all records will be destroyed.
Compensation
If you agree to participate in the study, you will receive 20 $ as compensation for your
time.
Further information
Dr. Burkell would be happy to provide a summary of the results of the research when
they are available. If you would like a summary, please contact Dr. Burkell through email
or by phone (address and phone number provided below). If you have any questions
about the conduct of this study or your rights as a research subject you may contact the
Director, Office of Research Ethics, The University of Western Ontario, 519-661-3036 or
e-mail at: ethics@uwo.ca.
If you agree to participate, you will be asked to sign a consent form stating that you have
read the Letter of Information, have had the nature of the study explained to you, all
questions have been answered to your satisfaction, and you agree to participate.
This letter is yours to keep for future reference. If you would like more information or if
you have any questions, please contact Dr. Burkell at the phone number or email
address provided below.
Principal investigator
Dr. Jacquelyn Burkell
Email: jburkell@uwo.ca
Telephone: (519) 661-2111, ext. 88506
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Appendix I: Consent form for the qualitative phase
CONSENT FORM
Research Study:
The influence of Need for Cognition and Need for Cognitive Closure on information
behaviour
University of Western Ontario
Faculty of Information and Media Studies
I have read the Letter of Information, have had the nature of the study explained to me,
and I agree to participate.
_____________________________________
Name of the participant
_____________________________________
Signature of the participant
_____________________________________
Date
_____________________________________
Name of the person obtaining consent
_____________________________________
Signature of the person obtaining consent
_____________________________________
Date
Principal investigator:
Dr. Jacquelyn Burkell
Email: jburkell@uwo.ca
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Appendix J: Coding scheme
Information behaviour
1
Information needs and problematic situations
1.1
Information needs
1.1.1
Simple information need
1.1.2
Complex information need
1.1.3
Numerous information needs
1.1.4
Few information needs
1.1.5
New information need with new information
1.2
Enthusiasm
1.2.1
Enthusiasm +
1.2.2
Enthusiasm –
1.3
Overwhelmingness
1.3.1
Overwhelmingness +
1.3.2
Overwhelmingness –
1.4
Uneasiness +
1.5
Uneasiness –
2
Information seeking
2.1
Activities
2.1.1
Routine
2.1.2
Consultation +
2.1.3
Consultation –
2.1.4
Extensive information seeking
2.1.5
Minimal information seeking
2.1.6
Barriers +
2.1.7
Barriers –
2.2
Sources
2.2.1
Familiar source
2.2.2
New source
2.2.3
Documentary source
2.2.4
Personal source
2.2.4.1 Friends
2.2.4.2 Family
2.2.4.3 Instructors
2.2.5
Primary source
2.2.6
Secondary source
2.2.7
Tertiary source
2.2.8
Source exposing various viewpoints
2.2.9
Source exposing one side of the issue
2.2.10 Source at is easy to use
2.2.11 Complex source
2.2.12 Biased source
2.2.13 Unbiased source
2.2.14 Source confirming one’s opinion
3
Information use
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3.1

4
5

Evaluation of information
3.1.1
Precise criteria
3.1.1.1 Author
3.1.1.2 Publisher
3.1.1.3 Venue
3.1.1.4 Reference form someone
3.1.1.5 Review
3.1.1.6 Year of publication
3.1.1.7 Peer-reviewed
3.1.2
Vague criteria
3.2
Information sharing
3.2.1
Sharing of information
3.2.1.1 Sharing of information +
3.2.1.2 Sharing of information –
3.2.2
Sharing of opinion
3.2.2.1 Sharing of opinion +
3.2.2.2 Sharing of opinion –
Information avoidance
Serendipity

Demographic profile
6
Gender
6.1.1
Male
6.1.2
Female
6.2
Year of study
6.2.1
1st year
6.2.2
2nd year
6.2.3
3rd year
6.2.4
4th year
6.3
Faculty or school of primary aﬃliation
6.3.1
Arts and Humanities
6.3.2
Don Wright Faculty of Music
6.3.3
Education
6.3.4
Engineering
6.3.5
Health Sciences
6.3.6
Information and Media Studies
6.3.7
Law
6.3.8
Richard Ivey School of Business
6.3.9
Schulich School of Medicine & Dentistry
6.3.10 Science
6.3.11 Social Science
6.3.12 Brescia University College
6.3.13 Huron University College
6.3.14 King’s University College
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Appendix K: Recruitment poster for the quantitative phase

How do you seek
and use information?
Undergraduate students (18 and over) are needed for a study examining the relationship between
cognitive style characteristics and information practices.
This project aims to demonstrate how variations in two personality traits (Need for Cognition and
Need for Cognitive Closure) influence the ways in which individuals seek and use information,
especially in the context of news consumption.
Participants will be asked to complete an online questionnaire measuring their level of Need for
Cognition and Need for Cognitive Closure. They will also have to indicate the degree to which a
series of statements related to their information behaviour (such as preference for types of
information sources and patterns of information seeking) describe them. Some of these statements
are related to general information behaviour and others are related to the specific context of news
seeking.
The time commitment for participants in this study will be up to 30 minutes.
Participants will be invited to participate in a draw as a compensation for their time, with a 1 in a 10
chance to win a $10 Tim Hortons gift card.
If you would like more information about this study, please scan the quick response code or
contact:
Alexandre Fortier (afortie@uwo.ca).
Research study
The influence of Need for Cognition and Need for Cognitive Closure on information behaviour
Principal Investigator
Dr. Jacquelyn Burkell
Associate Professor and Assistant Dean (Research)
Faculty of Information & Media Studies
The University of Western Ontario
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Appendix L: Measure of information behaviour
1. Instructions
Indicate how much you think each statement describes you on a scale of 1 to 7, where
1=not like me at all, 7=describes me perfectly.
Note: Information sources can be humans (i.e. a person), documents (i.e. a website),
observation of physical phenomena (i.e. the temperature), etc.
2. Scale
Table 17
Information behaviour scale
Item
number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Item wording
Before reaching a judgment, I make sure to understand all possible sides of the
issue.
When there is something that I don’t know, finding the answer is important to
me.
I avoid information sources that conflict with each other.
I often look for information.
I only use information from sources that I already know.
I thoroughly evaluate the quality of the information I consult.
I prefer using information that challenges my opinions and values.
I use a wide variety of information sources.
Looking for information is a chore for me.
Usually the first information I find is the best.
Once I have reached a decision, I don’t look for any more information.
When I find an answer, I try to validate it with another source.
I pay less attention to information if the message is too simple.
When I have a question, I always try to find the answer.
When looking for information, I try to confirm what I already suspect.
I prefer information that presents one side of an issue over information that
presents both sides.

3. Computing information
The scoring for items 3, 5, 9, 10, 11, 15 and 16 needs to be reversed.
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Appendix M: Ethics certificate for the quantitative phase
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Appendix N: Preliminary data screening
Table 18
Descriptive statistics for the items of information behaviour scale
Items
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

I actively look for information that challenges my opinions and
values.
A lot of information overwhelms me.
For me, the world is never black or white: important issues have
many sides that should be considered.
I get my information from many different sources.
Knowing what regular people have to say about an issue is as
important as hearing from experts.
I am a person who wants just the facts, nothing but the facts.
Once I’ve found an answer, I don’t look anymore.
I prefer finding information by myself rather than asking for help.
I pass on information that interests me to my family and friends
I prefer using information sources I already know.
I pay attention to details about where information comes from.
I am persistent in looking for information, even when I encounter
difficulties (such as an unavailable article or missing book).
I question the accuracy of information.
I avoid information that is biased.
I am reluctant to give an opinion until I fully understand the issue.
It is important for me to find an answer, not necessarily the best
one.
I prefer information that uses everyday language.
The more I know, the more questions I have.
I avoid sources that I find too complicated to use (such as library
catalogues, databases, convoluted websites, etc.).
Looking for information comes naturally to me.
I have criteria that I use to assess the quality of information.
I look for sources that summarize things well without providing lots
of details.
I find that lay people explain things better than experts.
I follow established routines when looking for information.
When I have a question, I rely on my friends and family for
information.
Looking for information is a pleasure for me.
I keep my opinions to myself.
When I am interested in something, I have lots of questions.
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Min

Max

Md

IQR

1

7

4

4

1

7

4

3

1

7

4

3

1

7

5

3

1

7

5

2

1
1
1
1
1
1

7
7
7
7
7
7

4
4
4
5
5
5

2
2
2
3
2
3

1

7

5

2

1
2
2

7
7
6

5
4
4

3
3
2

1

7

4

3

1
1

7
7

4
4

2
2

1

7

4

3

1
1

7
7

5
5

3
2

1

7

4

3

1
1

7
7

4
4

2
2

1

7

3

3

1
2
1

7
7
7

4
4
5

2
2
3

Table 19
Inter-correlations for the items of the information behaviour scale

1
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

1
1.0
-0.5
0.7
0.6
0.3
-0.7
-0.5
0.5
0.5
-0.2
0.6
0.5
0.6
0.1
0.6
-0.2
-0.3
0.6
-0.6
0.6
0.4
-0.3
-0.4
-0.1
-0.3
0.6
0.4

2
-0.5
1.0
-0.2
-0.2
-0.2
0.5
0.7
-0.2
-0.1
0.5
-0.2
-0.2
-0.2
0.0
-0.5
0.4
0.2
-0.3
0.4
-0.1
-0.1
0.5
0.1
0.4
0.3
-0.2
-0.5

4
0.7
-0.2
1.0
0.6
0.2
-0.7
-0.4
0.6
0.5
-0.1
0.6
0.5
0.6
0.1
0.5
-0.3
-0.2
0.7
-0.6
0.6
0.2
-0.1
-0.4
0.0
-0.3
0.6
0.2

4
0.6
-0.2
0.6
1.0
0.5
-0.5
-0.4
0.4
0.8
-0.2
0.9
0.8
0.8
0.2
0.3
-0.2
-0.6
0.6
-0.5
0.9
0.6
-0.3
-0.6
0.2
-0.6
0.9
0.2

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

15
0,6
-0,5
0,5
0,3
0,2
-0,6
-0,6
0,2
0,2
-0,3
0,3
0,3
0,3
0,1
1,0
-0,2
0,0

16
-0,2
0,4
-0,3
-0,2
0,1
0,7
0,5
-0,1
-0,2
0,4
-0,1
-0,1
-0,2
0,3
-0,2
1,0
0,3

17
-0,3
0,2
-0,2
-0,6
-0,2
0,3
0,2
0,0
-0,5
0,3
-0,5
-0,5
-0,5
0,1
0,0
0,3
1,0

18
0,6
-0,3
0,7
0,6
0,3
-0,6
-0,5
0,6
0,6
-0,1
0,6
0,5
0,7
0,0
0,4
-0,4
-0,3

Correlations with items 1 to 14
5
6
7
8
10
0.3 -0.7 -0.5
0.5
0.5
-0.2
0.5
0.7 -0.2 -0.1
0.2 -0.7 -0.4
0.6
0.5
0.5 -0.5 -0.4
0.4
0.8
1.0 -0.1
0.0
0.3
0.5
-0.1
1.0
0.7 -0.4 -0.5
0.0
0.7
1.0 -0.1 -0.3
0.3 -0.4 -0.1
1.0
0.5
0.5 -0.5 -0.3
0.5
1.0
0.1
0.4
0.7
0.2 -0.1
0.5 -0.5 -0.3
0.5
0.8
0.4 -0.4 -0.4
0.3
0.7
0.4 -0.5 -0.4
0.5
0.8
-0.2
0.0 -0.2 -0.1
0.1
0.2 -0.6 -0.6
0.2
0.2
0.1
0.7
0.5 -0.1 -0.2
-0.2
0.3
0.2
0.0 -0.5
0.3 -0.6 -0.5
0.6
0.6
-0.1
0.6
0.5 -0.4 -0.5
0.4 -0.5 -0.4
0.4
0.8
0.2 -0.2 -0.3
0.1
0.6
0.0
0.4
0.7
0.2 -0.1
-0.2
0.4
0.3 -0.3 -0.7
0.0
0.2
0.5
0.3
0.2
-0.2
0.4
0.5 -0.1 -0.6
0.4 -0.5 -0.4
0.4
0.9
0.0 -0.4 -0.5
0.1
0.0
Correlations with items 15 to 28
19
20
21
22
23
-0,6
0,6
0,4 -0,3 -0,4
0,4 -0,1 -0,1
0,5
0,1
-0,6
0,6
0,2 -0,1 -0,4
-0,5
0,9
0,6 -0,3 -0,6
-0,1
0,4
0,2
0,0 -0,2
0,6 -0,5 -0,2
0,4
0,4
0,5 -0,4 -0,3
0,7
0,3
-0,4
0,4
0,1
0,2 -0,3
-0,5
0,8
0,6 -0,1 -0,7
0,3 -0,2 -0,3
0,8
0,2
-0,6
0,9
0,6 -0,1 -0,6
-0,5
0,9
0,8 -0,3 -0,6
-0,6
0,8
0,6 -0,2 -0,7
-0,2
0,3
0,4 -0,3 -0,1
-0,5
0,3
0,2 -0,4 -0,1
0,2 -0,2
0,0
0,4
0,2
0,2 -0,5 -0,4
0,3
0,7
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10
-0.2
0.5
-0.1
-0.2
0.1
0.4
0.7
0.2
-0.1
1.0
-0.1
-0.2
-0.1
-0.2
-0.3
0.4
0.3
-0.1
0.3
-0.2
-0.3
0.8
0.2
0.6
0.5
-0.1
-0.5

11
0.6
-0.2
0.6
0.9
0.5
-0.5
-0.3
0.5
0.8
-0.1
1.0
0.8
0.8
0.2
0.3
-0.1
-0.5
0.6
-0.6
0.9
0.6
-0.1
-0.6
0.2
-0.6
0.9
0.1

12
0.5
-0.2
0.5
0.8
0.4
-0.4
-0.4
0.3
0.7
-0.2
0.8
1.0
0.8
0.3
0.3
-0.1
-0.5
0.5
-0.5
0.9
0.8
-0.3
-0.6
0.2
-0.6
0.9
0.2

13
0.6
-0.2
0.6
0.8
0.4
-0.5
-0.4
0.5
0.8
-0.1
0.8
0.8
1.0
0.1
0.3
-0.2
-0.5
0.7
-0.6
0.8
0.6
-0.2
-0.7
0.3
-0.6
0.8
0.0

14
0.1
0.0
0.1
0.2
-0.2
0.0
-0.2
-0.1
0.1
-0.2
0.2
0.3
0.1
1.0
0.1
0.3
0.1
0.0
-0.2
0.3
0.4
-0.3
-0.1
0.0
-0.2
0.3
0.1

24
-0,1
0,4
0,0
0,2
0,0
0,2
0,5
0,3
0,2
0,6
0,2
0,2
0,3
0,0
-0,4
0,2
-0,1

25
-0,3
0,3
-0,3
-0,6
-0,2
0,4
0,5
-0,1
-0,6
0,5
-0,6
-0,6
-0,6
-0,2
-0,2
0,3
0,5

26
0,6
-0,2
0,6
0,9
0,4
-0,5
-0,4
0,4
0,9
-0,1
0,9
0,9
0,8
0,3
0,3
-0,1
-0,5

26
0,4
-0,5
0,2
0,2
0,0
-0,4
-0,5
0,1
0,0
-0,5
0,1
0,2
0,0
0,1
0,6
-0,2
0,0

28
0,6
-0,2
0,6
0,8
0,4
-0,6
-0,4
0,5
0,8
-0,1
0,8
0,7
0,8
0,1
0,3
-0,2
-0,4

18
19
20
21
22
23
24
25
26
27
28

0,4
-0,5
0,3
0,2
-0,4
-0,1
-0,4
-0,2
0,3
0,6
0,3

-0,4
0,2
-0,2
0,0
0,4
0,2
0,2
0,3
-0,1
-0,2
-0,2

-0,3
0,2
-0,5
-0,4
0,3
0,7
-0,1
0,5
-0,5
0,0
-0,4

1,0
-0,6
0,6
0,2
-0,2
-0,4
0,1
-0,4
0,6
0,1
0,8

-0,6
1,0
-0,6
-0,4
0,3
0,3
0,0
0,4
-0,5
-0,3
-0,5

0,6
-0,6
1,0
0,8
-0,3
-0,7
0,2
-0,6
1,0
0,2
0,8

0,2
-0,4
0,8
1,0
-0,4
-0,5
0,1
-0,4
0,8
0,3
0,5

*Non-significant correlations are indicated in red.
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-0,2
0,3
-0,3
-0,4
1,0
0,2
0,5
0,4
-0,3
-0,6
-0,2

-0,4
0,3
-0,7
-0,5
0,2
1,0
-0,1
0,7
-0,7
-0,1
-0,6

0,1
0,0
0,2
0,1
0,5
-0,1
1,0
0,1
0,2
-0,5
0,1

-0,4
0,4
-0,6
-0,4
0,4
0,7
0,1
1,0
-0,6
-0,3
-0,5

0,6
-0,5
1,0
0,8
-0,3
-0,7
0,2
-0,6
1,0
0,2
0,8

0,1
-0,3
0,2
0,3
-0,6
-0,1
-0,5
-0,3
0,2
1,0
0,1

0,8
-0,5
0,8
0,5
-0,2
-0,6
0,1
-0,5
0,8
0,1
1,0

Appendix O: Dimension reduction
Table 20
Variance explained by the factor analysis for the factors with an eigenvalue value higher than 1
Factor

Eigenvalue

Variance explained (%)

Cumulative variance
explained (%)

1
2
3
4
5

11.316
4.278
2.273
1.438
1.075

43.525
16.453
8.741
5.532
4.134

43.525
59.977
68.718
74.250
78.384

Table 21
Structure matrix of the factor analysis
Items
1
2
3
4
5
6
7
8
9
10
11
12
13
15
16
17
18
19
20
21
22
23
24
25
27
28

1

Factors
3

2
0.5
-0.2
0.5
0.9
0.4
-0.5
-0.4
0.3
0.8
-0.3
0.9
0.9
0.9
0.2
-0.2
-0.6
0.6
-0.6
0.9
0.8
-0.3
-0.8
0.2
-0.7
0.2
0.8

0.8
-0.4
0.8
0.6
0.3
-0.8
-0.5
0.7
0.6
0.0
0.7
0.5
0.7
0.6
-0.3
-0.2
0.8
-0.7
0.6
0.3
-0.1
-0.4
0.1
-0.3
0.2
0.7

XXX

3
-0.4
0.7
-0.2
-0.2
0.0
0.5
0.8
0.1
-0.1
0.8
-0.1
-0.2
-0.1
-0.7
0.4
0.1
-0.2
0.4
-0.2
-0.3
0.8
0.1
0..
0.4
-0.7
-0.2

5
-0.1
0.3
-0.2
-0.2
0.0
0.5
0.4
0.0
-0.2
0.4
-0.1
0.0
-0.2
0.0
0.7
0.5
-0.4
0.1
-0.1
0.2
0.3
0.4
0.2
0.4
0.1
-0.3

0.3
-0.2
0.2
0.4
0.8
-0.1
0.0
0.3
0.4
0.3
0.4
0.2
0.3
0.1
0.1
-0.2
0.3
0.0
0.2
-0.1
0.2
-0.2
0.1
-0.2
-0.1
0.4

Appendix P: Regression analyses
Factor 1
******************************** MODEL SUMMARY *********************************
R:
R Square:
R Square Adjusted:
Standard Error of the Estimate:
R Square Contribution of the Interaction Term(s):
RESEARCH MODEL: Y =
+
+
+
WHERE: Y
X1
X2
B0

=
=
=
=

0.726818155
0.528264631
0.521258660
9.000417987
0.015672029
B1X1
B2X2
B3X1X2
B0
F1
NfC
NfCC
Regression constant

************************** MODEL ANALYSIS OF VARIANCE **************************
Sum of
Squares
-----------Regression: 18324.40249
Residual: 16363.51983
Total: 34687.92233

Degrees
of Freedom
-----------3
202
205

Mean
Square
F
Significance
------------ ------------ -----------6108.134163 75.40205977 0.000000001
81.00752395

***************************** MODEL POWER ANALYSIS *****************************
Effect Size (f Square):
Noncentrality Parameter (Lambda):
Critical F:
Noncentral F:
Beta (Type II Error Rate):
Observed Power:

1.119832570
230.6855095
16.69088056
7.744369706
0.000000000
1.000000000

****************************** MODEL COEFFICIENTS ******************************

(Regression constant):
NfC:
NfCC:
Interaction term:

B
-----------78.67753382
0.539816104
0.105389520
-0.00362329

Std Error
-----------0.641012691
0.036558296
0.037354419
0.001398666

(Regression constant):
NfC:
NfCC:
Interaction term:

95% CONFIDENCE INTERVALS
Lower Bound Upper Bound
------------ -----------77.41367417 79.94139348
0.467735541 0.611896668
0.031739272 0.179039768
-0.00638098 -0.00086559

t
-----------122.7394323
14.76589874
2.821340051
-2.59053276

Significance
-----------0.000000001
0.000000001
0.005254974
0.010274222

**************************** DESCRIPTIVE STATISTICS ****************************

F1:
NfC:
NfCC:
Interaction term:

Mean
---------79.019417
-0.003883
-0.002330
-95.00357

Std Dev
---------13.008050
18.027274
17.650020
449.80533

XXXI

N
---------206.00000
206.00000
206.00000
206.00000

Minimum
---------38.000000
-50.80000
-41.58000
-2002.536

Maximum
---------98.000000
39.200000
39.420000
2061.4640

********************************* CORRELATIONS *********************************

F1:
NfC:
NfCC:
Interaction term:

F1
---------------------1.000000000
0.702061668
-0.07674919
-0.11191982

F1:
NfC:
NfCC:
Interaction term:

NfC
---------------------0.702061668
1.000000000
-0.30003924
0.025063710

F1:
NfC:
NfCC:
Interaction term:

NfCC
----------------------0.07674919
-0.30003924
1.000000000
-0.03762562

F1:
NfC:
NfCC:
Interaction term:

Interaction term
----------------------0.11191982
0.025063710
-0.03762562
1.000000000
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Figure 7: Regression lines for Factor 1 with Need for Cognitive Closure as moderator

Figure 8: Regression lines for Factor 1 with Need for Cognition as moderator

XXXIII

Factor 2
******************************** MODEL SUMMARY *********************************
R:
R Square:
R Square Adjusted:
Standard Error of the Estimate:
R Square Contribution of the Interaction Term(s):
RESEARCH MODEL: Y =
+
+
+
WHERE: Y
X1
X2
B0

=
=
=
=

0.623815990
0.389146389
0.380074306
7.201516606
0.025648046
B1X1
B2X2
B3X1X2
B0
F2
NfC
NfCC
Regression constant

************************** MODEL ANALYSIS OF VARIANCE **************************
Sum of
Squares
-----------Regression: 6673.830359
Residual: 10476.09197
Total: 17149.92233

Degrees
of Freedom
-----------3
202
205

Mean
Square
F
Significance
------------ ------------ -----------2224.610119 42.89493118 0.000000001
51.86184143

***************************** MODEL POWER ANALYSIS *****************************
Effect Size (f Square):
Noncentrality Parameter (Lambda):
Critical F:
Noncentral F:
Beta (Type II Error Rate):
Observed Power:

0.637053433
131.2330072
16.69088056
4.242865053
0.000011041
0.999988958

****************************** MODEL COEFFICIENTS ******************************

(Regression constant):
NfC:
NfCC:
Interaction term:

B
-----------26.71068050
0.277355590
-0.07699128
-0.00325918

Std Error
-----------0.512894350
0.029251439
0.029888442
0.001119116

(Regression constant):
NfC:
NfCC:
Interaction term:

95% CONFIDENCE INTERVALS
Lower Bound Upper Bound
------------ -----------25.69942676 27.72193423
0.219681672 0.335029509
-0.13592115 -0.01806141
-0.00546570 -0.00105267

t
-----------52.07832852
9.481775888
-2.57595502
-2.91228755

Significance
-----------0.000000001
0.000000001
0.010703037
0.003987331

**************************** DESCRIPTIVE STATISTICS ****************************

F2:
NfC:
NfCC:
Interaction term:

Mean
---------27.019417
-0.003883
-0.002330
-95.00357

Std Dev
---------9.1464833
18.027274
17.650020
449.80533

N
---------206.00000
206.00000
206.00000
206.00000
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Minimum
---------6.0000000
-50.80000
-41.58000
-2002.536

Maximum
---------42.000000
39.200000
39.420000
2061.4640

********************************* CORRELATIONS *********************************

F2:
NfC:
NfCC:
Interaction term:

F2
---------------------1.000000000
0.587214159
-0.30655763
-0.14098904

F2:
NfC:
NfCC:
Interaction term:

NfC
---------------------0.587214159
1.000000000
-0.30003924
0.025063710

F2:
NfC:
NfCC:
Interaction term:

NfCC
----------------------0.30655763
-0.30003924
1.000000000
-0.03762562

F2:
NfC:
NfCC:
Interaction term:

Interaction term
----------------------0.14098904
0.025063710
-0.03762562
1.000000000
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Figure 9: Regression lines for Factor 2 with Need for Cognitive Closure as moderator

Figure 10: Regression lines for Factor 2 with Need for Cognition as moderator
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Factor 3
******************************** MODEL SUMMARY *********************************
R:
R Square:
R Square Adjusted:
Standard Error of the Estimate:
R Square Contribution of the Interaction Term(s):
RESEARCH MODEL: Y =
+
+
+
WHERE: Y
X1
X2
B0

=
=
=
=

0.573865512
0.329321626
0.319361056
8.696436763
0.009255933
B1X1
B2X2
B3X1X2
B0
F3
NfC
NfCC
Regression constant

************************** MODEL ANALYSIS OF VARIANCE **************************
Sum of
Squares
-----------Regression: 7501.359944
Residual: 15276.85850
Total: 22778.21844

Degrees
of Freedom
-----------3
202
205

Mean
Square
F
Significance
------------ ------------ -----------2500.453314 33.06252849 0.000000001
75.62801238

***************************** MODEL POWER ANALYSIS *****************************
Effect Size (f Square):
Noncentrality Parameter (Lambda):
Critical F:
Noncentral F:
Beta (Type II Error Rate):
Observed Power:

0.491027650
101.1516961
16.69088056
2.933156554
0.001677741
0.998322258

****************************** MODEL COEFFICIENTS ******************************

(Regression constant):
NfC:
NfCC:
Interaction term:

B
-----------28.58892171
-0.00557698
0.338299167
0.002256427

Std Error
-----------0.619363049
0.035323572
0.036092806
0.001351427

(Regression constant):
NfC:
NfCC:
Interaction term:

95% CONFIDENCE INTERVALS
Lower Bound Upper Bound
------------ -----------27.36774781 29.81009562
-0.07522309 0.064069117
0.267136391 0.409461942
-0.00040812 0.004920984

t
-----------46.15858458
-0.15788288
9.373035674
1.669662322

Significance
-----------0.000000001
0.874705249
0.000000001
0.096519932

**************************** DESCRIPTIVE STATISTICS ****************************

F3:
NfC:
NfCC:
Interaction term:

Mean
---------28.373786
-0.003883
-0.002330
-95.00357

Std Dev
---------10.541027
18.027274
17.650020
449.80533

N
---------206.00000
206.00000
206.00000
206.00000

XXXVII

Minimum
---------7.0000000
-50.80000
-41.58000
-2002.536

Maximum
---------49.000000
39.200000
39.420000
2061.4640

********************************* CORRELATIONS *********************************

F3:
NfC:
NfCC:
Interaction term:

F3
---------------------1.000000000
-0.17708234
0.565690975
0.074733822

F3:
NfC:
NfCC:
Interaction term:

NfC
----------------------0.17708234
1.000000000
-0.30003924
0.025063710

F3:
NfC:
NfCC:
Interaction term:

NfCC
---------------------0.565690975
-0.30003924
1.000000000
-0.03762562

F3:
NfC:
NfCC:
Interaction term:

Interaction term
---------------------0.074733822
0.025063710
-0.03762562
1.000000000
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Figure 11: Regression lines for Factor 3 with Need for Cognitive Closure as moderator

Figure 12: Regression lines for Factor 3 with Need for Cognition as moderator
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